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Notice

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 sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

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 others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou 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 use of these circuits, software, or information.

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. 'Y ou 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 prohibited
under any applicable domestic or foreign laws or regulations.

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.

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 el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy 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 use of Renesas Electronics products beyond such specified ranges.

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. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

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 compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

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

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document 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.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




R8C/32D Group 1. Overview

1.1.2  Specifications
Tables 1.1 and 1.2 outline the Specifications for R8C/32D Group.

Table 1.1 Specifications for R8C/32D Group (1)
Item 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 = 2.7 t0 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 Refer to Table 1.3 Product List for R8C/32D Group.
Power Supply | Voltage detection » Power-on reset
Voltage circuit » Voltage detection 3 (detection level of voltage detection 0 and voltage
Detection detection 1 selectable)
I/O Ports Programmable I/O |+ Input-only: 1 pin

ports » CMOS 1/O ports: 15, selectable pull-up resistor

» High current drive ports: 15

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 (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

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)

Watchdog Timer

Timer RE 8 bits x 1
Real-time clock mode (count seconds, minutes, hours, days of week)
Serial UARTO Clock synchronous serial I/O/UART
Interface UART2 Clock synchronous serial I/O/UART, I2C mode (12C-bus),
multiprocessor communication function
A/D Converter 10-bit resolution x 4 channels, includes sample and hold function, with sweep
mode
Comparator B 2 circuits
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R8C/32D 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, A1, 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 R0O)
!_ ________ R § ________ R1H (high-order of R1)| R1L (low-order of R1)_
Ro H Data registers ()
R3 |
A0 I
1 Address registers (1)
A1l
FB Frame base register (1)
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 bo
| PC | Program counter
b15 bo
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 bo
| FLG | Flag register
______ i
bih---""" b8 b7 bo1
LI Py [ [ [ ] Ju[i]olB]s[z[p]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
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R8C/32D Group 2. Central Processing Unit (CPU)

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

RO is a 16-bit register for transfer, arithmetic, and logic operations. The same applies to R1 to R3. RO can be split
into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers. R1H and R1L are
analogous to ROH and ROL. R2 can be combined with RO and used as a 32-bit data register (R2R0). R3R1 is
analogous to R2R0.

2.2 Address Registers (A0 and A1)

A0 is a 16-bit register for address register indirect addressing and address register relative addressing. It is also
used for transfer, arithmetic, and logic operations. A1 is analogous to AQ. A1 can be combined with A0 and as a 32-
bit address register (A1AO0).

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

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

2.5 Program Counter (PC)

PC is 20 bits wide and indicates the address of the next instruction to be executed.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

The stack pointers (SP), USP and ISP, are each 16 bits wide. The U flag of FLG is used to switch between
USP and ISP.

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

2.8 Flag Register (FLG)
FLG is an 11-bit register indicating the CPU state.

2.8.1 Carry Flag (C)

The C flag retains carry, borrow, or shift-out bits that have been generated by the arithmetic and logic unit.

2.8.2 Debug Flag (D)
The D flag is for debugging only. Set it to O.

2.8.3 Zero Flag (2)

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

2.8.4 Sign Flag (S)

The S flag is set to 1 when an arithmetic operation results in a negative value; otherwise to 0.

2.8.5 Register Bank Select Flag (B)

Register bank 0 is selected when the B flag is 0. Register bank 1 is selected when this flag is set to 1.

2.8.6 Overflow Flag (O)

The O flag is set to 1 when an operation results in an overflow; otherwise to 0.

REJ03B0288-0100 Rev.1.00 Feb 26,2010 s RENESANAS
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R8C/32D Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (I)

The I flag enables maskable interrupts.
Interrupts are disabled when the I flag is set to 0, and are enabled when the I flag is set to 1. The I flag is set to 0
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 O to level 7.
If a requested 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.

REJ03B0288-0100 Rev.1.00 Feb 26,2010 :RENESANAS
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R8C/32D 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 4.8 list the special
function registers and Table 4.9 lists the ID Code Areas and Option Function Select Area.

Table 4.1 SFR Information (1) (1)

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 OXXXXXXXb (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 VCA1 00001000b
0034h Voltage Detect Register 2 VCA2 00h 4)
00100000b (5)
0035h
0036h Voltage Detection 1 Level Select Register VD1LS 00000111b
0037h
0038h Voltage Monitor 0 Circuit Control Register VWO0C 1100X010b (4)
1100X011b (5)
0039h Voltage Monitor 1 Circuit Control Register VW1C 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 0 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 setto 1.

5. The LVDAS bit in the OFS register is set to 0.
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R8C/32D Group 4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)

Address Register Symbol After Reset
00COh A/D Register 0 ADO XXh

00C1h 000000XXb
00C2h A/D 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

00C%h 000000XXb
00CAh A/D Register 5 AD5 XXh

00CBh 000000XXb
00CCh A/D Register 6 AD6 XXh

00CDh 000000XXb
00CEh A/D 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
00D%h
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 P4 XXh
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
00FFh
X: Undefined
Note:

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

0106h

0107h

0108h Timer RB Control Register TRBCR 00h

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

010Ah Timer RB 1/0O 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 TRESEC 00h

0119h Timer RE Minute 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 1/0 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/32D 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
018Dh
018Eh INT Interrupt Input Pin Select Register INTSR 00h
018Fh 1/0 Function Pin Select Register PINSR 00h
0190h
0191h
0192h
0193h
0194h
0195h
0196h
0197h
0198h
0199h
019Ah
019Bh
019Ch
019Dh
019Eh
019Fh
01AOh
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
Note:
1. The blank areas are reserved and cannot be accessed by users.
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R8C/32D Group 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Rated Value Unit
Vce/AVee Supply voltage -0.3t0 6.5 Vv
Vi Input voltage -0.3to Vcc+ 0.3 Vv
Vo Output voltage -0.3to Vcc+ 0.3 \
Pd Power dissipation —40°C < Topr < 85°C 500 mW
Topr Operating ambient temperature —20 to 85 (N version) / °C

—40 to 85 (D version)

Tstg Storage temperature —65to 150 °C
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R8C/32D Group 5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions
Symbol Parameter Conditions - Standard Unit
Min. Typ. Max.
Vcc/Avece | Supply voltage 1.8 - 5.5 \
Vss/AVss | Supply voltage - 0 - \
VIH Input “H” voltage | Other than CMOS input 0.8 Vcc - Vce \
CMOS Inputlevel |Input level selection |4.0V<Vcc<5.5V | 0.5Vce - Vce \
input switching |:0.35 Ve 2.7V<Voc<4.0V [055Vec| - Vee | V
El/”ocgzrr‘t) 18V<Vcc<27V |065Vec| - Vo | V
Input level selection |4.0V<Vcc<5.5V |0.65Vce - Vce \
:0.5 Voo 2.7V<Vec<4.0V | 0.7 Vce - Vee v
1.8V <Vcc<27V | 0.8Vce - Vce \
Input level selection |4.0 V<Vcc<5.5V |0.85Vce - Vce Vv
:0.7 Vee 27V<Vcc<40V [0.85Voc| - Vce Vv
1.8V <Vcc<2.7V |0.85Vee - Vce \
External clock input (XOUT) 1.2 - Vce Vv
ViL Input “L” voltage | Other than CMOS input 0 - 02Vcc | V
CMOS Inputlevel |Input level selection |4.0V <Vcc <55V 0 - 02Vcc | V
input switching |:0.35 Ve 27V<Vcc<40V| 0 - |02Vec| V
I‘ll/r(‘jcg‘(’)fr‘t) 18V<Vcc<27V| 0 — [o2vec | V
Input level selection |4.0V <Vcc<55V 0 - 0.4Vcc | V
:0.5Vee 2.7V<Vcc<4.0V 0 - |o03vec| Vv
1.8V<Vcc<27V 0 - 02Vcc | V
Input level selection |4.0V <Vcc<55V 0 - 0.55Vcc| V
:0.7 Vee 2.7V<Vcc<4.0V 0 - |045vcc| Vv
1.8V<Vcc<27V 0 - 0.35Vce| V
External clock input (XOUT) 0 - 0.4 \
IoH(sum) | Peak sum output “H” current | Sum of all pins I0H(peak) - - -160 mA
IoH(sum) | Average sum output “H” current | Sum of all pins [OH(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 IOL(peak) - - 160 mA
loL(sum) | Average sum output “L” current | Sum of all pins I0OL(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<Vecc<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 (3) 27V<Vcc<55V 32 - 40 MHz
fOCO-F | fOCO-F frequency 27V<Vcc<bbV - - 20 MHz
1.8V<Vcc<27V - - 5 MHz
- System clock frequency 27V<Vecc<55V - - 20 MHz
1.8V<Vcc<27V - - 5 MHz
feck) | CPU clock frequency 27V<Vcc<b5V - - 20 MHz
1.8V<Vecc<27V - - 5 MHz
Notes:

1. Vecc=1.81t05.5V at 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/32D Group 5. Electrical Characteristics

P1 ’ O
P3
P4 30pF

)

Figure 5.1 Ports P1, P3, P4 Timing Measurement Circuit
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R8C/32D Group

5. Electrical Characteristics

Table 5.6 Voltage Detection 0 Circuit Electrical Characteristics
Symbol Parameter Condition i St?_r;’c;a.lrd Viax. Unit
Vdeto Voltage detection level Vdet0_0 (2) 1.80 | 1.90 | 2.05 \Y
Voltage detection level Vdet0_1 (2) 215 | 235 | 2.50 \Y%
Voltage detection level Vdet0_2 (2) 2.70 2.85 3.05 \
Voltage detection level Vdet0_3 (2) 3.55 3.80 4.05 Vv
- Voltage detection 0 circuit response time (4) At the falling of Vcc from 5 V - 6 150 us
to (Vdet0O_0-0.1) V
- Voltage detection circuit self power consumption | VCA25=1,Vcc=5.0V - 1.5 - pA
td(E-A) Waiting time until voltage detection circuit - - 100 us
operation starts (3)
Notes:

1. The measurement condition is Vcc = 1.8 V to 5.5 V and Topr = —20 to 85°C (N version) / —40 to 85°C (D version).
2. Select the voltage detection level with bits VDSELO and VDSEL1 in the OFS register.
3. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA25 bit in the VCA2

register to 0.
4. Time until the voltage monitor 0 reset is generated after the voltage passes Vdeto.

Table 5.7 Voltage Detection 1 Circuit Electrical Characteristics
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.
Vdet Voltage detection level Vdet1_0 (2) At the falling of Vcc 2.00 | 220 | 2.40 \Y
Voltage detection level Vdet1_1 (2) At the falling of Vcc 215 | 235 | 255 Vv
Voltage detection level Vdet1_2 (2) At the falling of Vcc 230 | 250 | 2.70 \Y
Voltage detection level Vdet1_3 (2) At the falling of Vcc 2.45 2.65 2.85 \Y
Voltage detection level Vdet1_4 (2) At the falling of Vcc 2,60 | 2.80 | 3.00 \Y
Voltage detection level Vdet1_5 (2) At the falling of Vcc 275 | 295 | 3.15 \Y
Voltage detection level Vdet1_6 (2) At the falling of Vcc 285 | 3.10 | 3.40 \Y
Voltage detection level Vdet1_7 (2) At the falling of Vcc 3.00 3.25 3.55 \"
Voltage detection level Vdet1_8 (2) At the falling of Vcc 3.15 3.40 3.70 Vv
Voltage detection level Vdet1_9 (2) At the falling of Vcc 330 | 355 | 3.85 Vv
Voltage detection level Vdet1_A (2) At the falling of Vcc 345 | 3.70 | 4.00 Vv
Voltage detection level Vdet1_B (2) At the falling of Vcc 3.60 | 385 | 4.15 \Y
Voltage detection level Vdet1_C (2) At the falling of Vcc 3.75 4.00 4.30 \
Voltage detection level Vdet1_D (2) At the falling of Vcc 3.90 | 415 | 445 Vv
Voltage detection level Vdet1_E (2) At the falling of Vcc 4.05 | 430 | 4.60 \Y
Voltage detection level Vdet1_F (2) At the falling of Vcc 420 | 445 | 475 \Y
- Hysteresis width at the rising of Vcc in voltage Vdet1_0 to Vdet1_5 - 0.07 - \"
detection 1 circuit selected
Vdet1_6 to Vdet1_F - 0.10 - \'
selected
- Voltage detection 1 circuit response time (3) At the falling of Vcc from 5 V - 60 150 us
to (Vdet1_0-0.1) V
- Voltage detection circuit self power consumption VCA26 =1,Vcc=5.0V - 1.7 - pA
td(E-A) Waiting time until voltage detection circuit operation - - 100 us
starts (4)
Notes:

1. The measurement condition is Vcc = 1.8 V to 5.5 V and Topr = —20 to 85°C (N version) / —40 to 85°C (D version).

Bl e

register to 0.

Select the voltage detection level with bits VD1S0 to VD1S3 in the VD1LS register.
Time until the voltage monitor 1 interrupt request is generated after the voltage passes Vdeti.
Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2
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R8C/32D Group 5. Electrical Characteristics

Table 5.13  Electrical Characteristics (1) [4.2V <Vcc <5.5V]

. Standard .
Symbol Parameter Condition i Tvp. Viax. Unit
VOH Output “H” | Other than XOUT | Drive capacity High Vcc=5V |loH=-20 mA | Vcc-2.0 - Vce \
voltage Drive capacity Low Vcc=5V |lon=-5mA | Vcc-2.0 - Vcc \Y
XOouT Vce =5V IoH = —200 pA 1.0 - Vce \
VoL Output “L” | Other than XOUT | Drive capacity High Vcc =5V |loL = 20 mA - - 2.0 \
voltage Drive capacity Low Vcc =5V |loL =5 mA - - 2.0 v
XOouT Vce =5V loL = 200 pA - - 0.5 \
VT+VT- | Hysteresis | INTO, INT1, INT3, 0.1 1.2 - \Y
KI0, KI1, K12, K3,
TRAIO, TRBO,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRCTRG,
TRCCLK, ADTRG,
RXD0, RXD2,
CLKO, CLK2
RESET 0.1 1.2 - \
IiH Input “H” current VI=5V,Vcc=50V - - 5.0 pA
I Input “L” current VI=0V,Vcc=5.0V - - -5.0 nA
RpuLLuP | Pull-up resistance VI=0V,Vcc=50V 25 50 100 kQ
RfxIN Feedback | XIN - 0.3 - MQ
resistance
RixciN Feedback | XCIN - 8 - MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 - - \

Note:
1. 42V <Vcec<5.5V at Topr = -20 to 85°C (N version) / —40 to 85°C (D version), f(XIN) = 20 MHz, unless otherwise specified.
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R8C/32D Group 5. Electrical Characteristics

Table 5.14  Electrical Characteristics (2) [3.3 V < Vcc <5.5V]
(Topr = —20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.)

. Standard .
Symbol Parameter Condition Vin Ve Max Unit
fcc Power supply High-speed ﬁ!th 20 I\QHZ (Sﬁ,uare Vvua\ge) h - 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, ﬁ!Nh= 16 I\QHZ (Sﬂ,uare V,vlfive> n - 53 [ 125 | mA
. igh-speed on-chip oscillator o
output pins are Low-speed on-chip oscillator on = 125 kHz
open, other pins No division
are Vss XIN = 10 MHz (square wave) - 3.6 — mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
No division
XIN = 20 MHz (square wave) - 3.0 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8
XIN = 16 MHz (square wave) - 2.2 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8
XIN = 10 MHz (square wave) - 15 - 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
—chi High-speed on-chip oscillator on fOCO-F = 20 MHz
on C Ip 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
MSTTRC =1
Low-speed XIN clock off ] ] - 90 400 uA
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 ﬁl_thlock céff y lator of - 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 - 47 - pA

High-speed on-chip oscillator off

Low-speed on-chip oscillator off

XCIN clock oscillator on = 32 kHz

No division

Program operation on RAM

Flash memory off, FMSTP = 1, VCA20 = 0

Wait mode XIN clock off ] ] - 15 100 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 - 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 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/32D Group 5. Electrical Characteristics

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

Table 5.15  External Clock Input (XOUT, XCIN)

Standard
Symbol Parameter Unit
y Min. Max. '
te(xour) XOUT input cycle time 50 ns
twH(XouT) XOUT input “H” width 24 ns
twL(xouT) XOUT input “L” width 24 ns
tc(XCIN) XCIN input cycle time 14 us
tWH(XCIN) XCIN input “H” width 7 us
tWL(XCIN) XCIN input “L” width 7 us
’ tC(XouT), IC(XCIN) R Vcc=5V
[ twH(xOUT), 4
TWH(XCIN) >
External Clock Input
tWL(XOUT), tWL(XCIN)
g
Figure 5.4 External Clock Input Timing Diagram when Vcc =5V
Table 5.16  TRAIO Input
Standard
Symbol Parameter Unit
y 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
P tC(TRAIO) . Vcc =5V
_ tWH(TRAIO)
TRAIO input
_ tWL(TRAIO) R
- gl

Figure 5.5 TRAIO Input Timing Diagram when Vcc =5V
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R8C/32D Group

5. Electrical Characteristics

Table 5.19  Electrical Characteristics (3) [2.7 V < Vcc < 4.2 V]
- Standard .
Symbol Parameter Condition i Tvp. Miax. Unit
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 \
XOUT 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 Vv
VT+VT- | Hysteresis INTO, INT1, INT3, |Vcc=3.0V 0.1 0.4 - \Y
KI0, KI1, KI2, K3,
TRAIO, TRBO,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRCTRG, TRCCLK,
ADTRG,
RXDO0, RXD2,
CLKO, CLK2
RESET Vcc=3.0V 0.1 0.5 - Y
IH 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
RxIN 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 <Vcec<4.2V at 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/32D Group 5. Electrical Characteristics

Table 5.20  Electrical Characteristics (4) [2.7 V < Vcc < 3.3 V]
(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
(Vcc=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 f{OCO-F = 20 MHz

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

XIN clock off - 3.0 - mA
High-speed on-chip oscillator on {OCO-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 - 1.5 - 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

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
oscillator mode | Divide-by-8, FMR27 = 1, VCA20 = 0

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 - uA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off

XCIN clock oscillator on = 32 kHz

No division

Program operation on RAM

Flash memory off, FMSTP = 1, VCA20 = 0

Wait mode XIN clock off - 15 90 pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
While a WAIT instruction is executed
Peripheral clock operation

VCA27 = VCA26 = VCA25 = 0, VCA20 = 1

XIN clock off - 4 80 pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
While a WAIT instruction is executed
Peripheral clock off

VCA27 = VCA26 = VCA25 = 0, VCA20 = 1

XIN clock off - 3.5 - pA
High-speed on-chip oscillator off

Low-speed on-chip oscillator off

XCIN clock oscillator on = 32 kHz (peripheral
clock off

While a WAIT instruction is executed

VCA27 = VCA26 = VCA25 = 0, VCA20 = 1

Stop mode XIN clock off, Topr = 25°C - 2.0 5.0 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/32D Group 5. Electrical Characteristics

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

Table 5.21 External Clock Input (XOUT, XCIN)

Standard .
Symbol Parameter i Vax. Unit
te(xour) XOUT input cycle time 50 - ns
twH(XouT) XOUT input “H” width 24 - ns
twL(xour) XOUT input “L” width 24 - ns
tc(XCIN) XCIN input cycle time 14 - us
tWH(XCIN) XCIN input “H” width 7 - us
tWL(XCIN) XCIN input “L” width 7 - us
tC(xouT), tC(XCIN) > Vcc=3V
tWH(XOUT),
| AWHXCIN)
External Clock Input
< tWL(XOUT), tWL(XCIN) >

Figure 5.8 External Clock Input Timing Diagram when Vcc =3 V

Table 5.22  TRAIO Input

Standard
Symbol P t Unit
ymbo arameter i Mox ni
tc(TRAIO) TRAIO input cycle time 300 - ns
tWH(TRAIO) TRAIO input “H” width 120 - ns
tWL(TRAIO) TRAIO input “L” width 120 - ns
p tC(TRAIO) R Vcc=3V

>
>

< tWH(TRAIO)
TRAIO input

tWL(TRAIO)

<
<

Figure 5.9 TRAIO Input Timing Diagram when Vcc =3V
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R8C/32D Group 5. Electrical Characteristics

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

Table 5.27  External Clock Input (XOUT, XCIN)

Standard
| P i
Symbo arameter i Vax. Unit
te(xour) XOUT input cycle time 200 - ns
twH(xouUT) XOUT input “H” width 90 - ns
twL(xouT) XOUT input “L” width 90 - ns
tc(XCIN) XCIN input cycle time 14 - us
tWH(XCIN) XCIN input “H” width 7 - us
tWL(XCIN) XCIN input “L” width 7 - us
tc(XOUT), C(XCIN) Vcec =22V
TWH(XOUT), ”
< tWH(XCIN) >
External Clock Input )
tWL(XOUT), tWL(XCIN)
- il
Figure 5.12 External Clock Input Timing Diagram when Vcc =2.2 V
Table 5.28  TRAIO Input
Standard
| P i
Symbo arameter i Viax. Unit
te(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) . Vcc=22V
_ tWH(TRAIO)
TRAIO input
< tWL(TRAIO) N

Figure 5.13  TRAIO Input Timing Diagram when Vcc =2.2V
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