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ENESAS

R8C/24 Group, R8C/25 Group REJO3B0117-0300

SINGLE-CHIP 16-BIT CMOS MCU Rev.3.00
Feb 29, 2008

1. Overview

These MCUs are fabricated using a high-performance silicon gate CMOS process, embedding the R8C/Tiny Series
CPU core, and are packaged in a 52-pin molded-plastic LQFP or a 64-pin molded-plastic FLGA. It implements
sophisticated instructions for a high level of instruction efficiency. With 1 Mbyte of address space, they are capable of
executing instructions at high speed.

Furthermore, the R8C/25 Group has on-chip data flash (1 KB x 2 blocks).

The difference between the R8C/24 Group and R8C/25 Group is only the presence or absence of data flash. Their
peripheral functions are the same.

1.1 Applications
Electronic household appliances, office equipment, audio equipment, consumer products, etc.
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R8C/24 Group, R8C/25 Group

1.Overview

1.4 Product Information
Table 1.3 lists the Product Information for R8C/24 Group and Table 1.4 lists the Product Information for R8C/25
Group.

Table 1.3 Product Information for R8C/24 Group Current of Feb. 2008
Type No. ROM Capacity RAM Capacity Package Type Remarks

R5F21244SNFP 16 Kbytes 1 Kbyte PLQPO052JA-A N version

R5F21245SNFP 24 Kbytes 2 Kbytes PLQPO0O052JA-A Blank product

R5F21246SNFP 32 Kbytes 2 Kbytes PLQPO052JA-A

R5F21247SNFP 48 Kbytes 2.5 Kbytes PLQPO052JA-A

R5F21248SNFP 64 Kbytes 3 Kbytes PLQPO0O052JA-A

R5F21244SNLG 16 Kbytes 1 Kbyte PTLGO0064JA-A

R5F21246SNLG 32 Kbytes 2 Kbytes PTLGO064JA-A

R5F21244SDFP 16 Kbytes 1 Kbyte PLQPO052JA-A D version

R5F21245SDFP 24 Kbytes 2 Kbytes PLQPO052JA-A Blank product

R5F21246SDFP 32 Kbytes 2 Kbytes PLQPO052JA-A

R5F21247SDFP 48 Kbytes 2.5 Kbytes PLQPO052JA-A

R5F21248SDFP 64 Kbytes 3 Kbytes PLQPO0O052JA-A

R5F21244SNXXXFP 16 Kbytes 1 Kbyte PLQPO0052JA-A N version

R5F21245SNXXXFP 24 Kbytes 2 Kbytes PLQPO0052JA-A Factory

R5F21246SNXXXFP 32 Kbytes 2 Kbytes PLQPO0O052JA-A programming

R5F21247SNXXXFP |48 Kbytes 2.5 Kbytes PLQP0052JA-A product(®)

R5F21248SNXXXFP 64 Kbytes 3 Kbytes PLQPO0O052JA-A

R5F21244SNXXXLG 16 Kbytes 1 Kbyte PTLGO064JA-A

R5F21246SNXXXLG 32 Kbytes 2 Kbytes PTLGO064JA-A

R5F21244SDXXXFP 16 Kbytes 1 Kbyte PLQPO052JA-A D version

R5F21245SDXXXFP 24 Kbytes 2 Kbytes PLQPO0052JA-A Factory

R5F21246SDXXXFP 32 Kbytes 2 Kbytes PLQPO052JA-A programming

R5F21247SDXXXFP 48 Kbytes 2.5 Kbytes PLQPO0O052JA-A product(?)

R5F21248SDXXXFP 64 Kbytes 3 Kbytes PLQPO052JA-A

NOTE:

1. The user ROM is programmed before shipment.

Rev.3.00
REJO3B0117-0300

Feb 29, 2008 Page 5 of 51

RENESAS



R8C/24 Group, R8C/25 Group 1.Overview

Type No. R5F 21246 SN XXXE

I

Package type:
FP: PLQP0052JA-A (0.65 mm pin-pitch, 10 mm square body)
LG: PTLG0064JA-A (0.65 mm pin-pitch, 6 mm square body)

ROM number

Classification
N: Operating ambient temperature -20°C to 85°C
D: Operating ambient temperature -40°C to 85°C
Y: Operating ambient temperature -20°C to 105°C®)

S: Low-voltage version

ROM capacity
4:16 KB
5:24 KB
6: 32 KB
7: 48 KB
8: 64 KB

R8C/24 Group

R8C/Tiny Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

NOTE:
1. Please contact Renesas Technology sales offices for the Y version.

Figure 1.2 Type Number, Memory Size, and Package of R8C/24 Group

Rev.3.00 Feb29,2008 Page6of51 <XENESAS
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R8C/24 Group, R8C/25 Group 1.Overview

15 Pin Assignments

Figure 1.4 shows PLQP0052JA-A Package Pin Assignments (Top View). Figure 1.5 shows PTLGO0064JA-A
Package Pin Assignments.

Pin assignments (top view)

NC

39

38 | 4> PO_7/ANO

28 |« P6_6/INT2/TXD1
27 | <> P4_5/INTO

| 35 | > P6_5/CLK1

| 34 | <> P3_0/TRAO

33 ]« P3_1/TRBO

| 32 |« P1_0/KIO/ANS

| 31 | -» P1_1/KIT/AN9
30 |« P1_2/KI2/AN10
29 | =-» P6_7/INT3/RXD1

(37 | <> P6_3
36 | <> P6_4

e [ag] E

PO_6/AN1 <[ 41 25 |<a-» P1_3/KI3/AN11

PO_5/AN2 < 42 24 | <> P1_4/TXDO

PO_4/AN3 <[ 43 23 | 4> P1_5/RXDO/(TRAIO)/(INTI)®
P4_2/VREF —»[ 44 22 | 4> P1_6/CLKO
P6_O/TREO <[ 45 21 |<a» P1_7/TRAIOINTL

R8C/24 Group

P6 2 -w»| 46 20 |-a» P2_0/TRDIOAO/TRDCLK
- R8C/25 Group -

P6_1 «»|47 19 |-» P2_1/TRDIOBO
PO_3/AN4 «»| 48 18 |-a» P2_2/TRDIOCO
PO_2/AN5 -a»| 49 17 | <« P2_3/TRDIODO
PO_1/AN6 - | 50 16 |-» P2_4/TRDIOAL
PO_O/AN7 <« [ 51 15 | --» P2_5/TRDIOB1
P3_7/SSO <«»| 52 Q 14 | <> P2_6/TRDIOC1

a0 0 0 8 0 D S B
O X v wzekF~nzod
a5 DO |w (N7 I~ [a)
Z8g‘8ogom;{>éé’o
I S I S =
=4 © Qo X5 0 v 9«
O a o < < o 0w o QO
@ 5 ol % = > R
7o) | o = |
| ™ = N
™ o o

o

Package: PLQP0052JA-A(52P6A-A)

NOTES: 0.65 mm pin pitch, 10 mm square body

1. P4_7 is an input-only port.
2. Can be assigned to the pin in parentheses by a program.
NC: Non-Connection

Figure 1.4 PLQPO052JA-A Package Pin Assignments (Top View)
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R8C/24 Group, R8C/25 Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (1)

The | flag enables maskable interrupts.
Interrupt are disabled when the | flag is set to 0, and are enabled when the | flagissetto 1. Thel flag isset to 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.

Rev.3.00 Feb29,2008 Pagel50f51 RENESAS
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R8C/24 Group, R8C/25 Group 3. Memory
3. Memory
3.1 R8C/24 Group
Figure 3.1 isa Memory Map of R8C/24 Group. The R8C/24 group has 1 Mbyte of address space from addresses
00000h to FFFFFh.
Theinternal ROM is alocated lower addresses, beginning with address OFFFFh. For example, a 48-Kbyte internal
ROM areais allocated addresses 04000h to OFFFFh.
The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. They store the starting address of each
interrupt routine.
The internal RAM is allocated higher addresses, beginning with address 00400h. For example, a 2-Kbyte internal
RAM areais allocated addresses 00400h to 00BFFh. The internal RAM is used not only for storing data but also
for calling subroutines and as stacks when interrupt requests are acknowledged.
Special function registers (SFRs) are allocated addresses 00000h to 002FFh. The peripheral function control
registers are allocated here. All addresses within the SFR, which have nothing allocated are reserved for future use
and cannot be accessed by users.
00000h
SFR
(Refer to 4. Special
Function Registers
002FFh (SFRs)
00400h
Internal RAM
0XXXh
OFFDCh £ Undefined instruction 3
’ E Overflow 3
E BRK instruction 3
E Address match 3
E Single step =
oYYYYh E Watchdog timer/oscillation stop detection/voltage monitor
Internal ROM E (Reserved) E
(program ROM) = (Reserved) E
E Reset 3
OFFFFh Internal ROM OFFFFh
17777h (program ROM)
FFFFFh
NOTE:
1. The blank regions are reserved. Do not access locations in these regions.
Internal ROM Internal RAM
Part Number Size Address 0YYYYh | Address 1Z2ZZZh Size Address 0XXXXh
R5F21244SNFP, R5F21244SNXXXFP, | 16 Kbytes 0C000h - 1 Kbyte 007FFh
R5F21244SDFP, R5F21244SDXXXFP,
R5F21244SNLG, R5F21244SNXXXLG
R5F21245SNFP, R5F21245SNXXXFP, | 24 Kbytes 0A000h - 2 Kbytes 00BFFh
R5F21245SDFP, R5F21245SDXXXFP
R5F21246SNFP, R5F21246SNXXXFP, | 32 Kbytes 08000h - 2 Kbytes 00BFFh
R5F21246SDFP, R5F21246SDXXXFP,
R5F21246SNLG, R5F21246SNXXXLG
R5F21247SNFP, R5F21247SNXXXFP, | 48 Kbytes 04000h - 2.5 Kbytes 00DFFh
R5F21247SDFP, R5F21247SDXXXFP
R5F21248SNFP, R5F21248SNXXXFP, | 64 Kbytes 04000h 13FFFh 3 Kbytes 00FFFh
R5F21248SDFP, R5F21248SDXXXFP
Figure 3.1 Memory Map of R8C/24 Group
Rev.3.00 Feb 29,2008 Page 16 of 51 .IENESAS
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R8C/24 Group, R8C/25 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 4.7 list the special
function registers.

Table 4.1 SFR Information (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 01101000b
0007h System Clock Control Register 1 CM1 00100000b
0008h
0009h
000Ah Protect Register PRCR 00h
000Bh
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 WDC 00X11111b
0010h Address Match Interrupt Register 0 RMADO 00h
0011h 00h
0012h 00h
0013h Address Match Interrupt Enable Register AIER 00h
0014h Address Match Interrupt Register 1 RMAD1 00h
0015h 00h
0016h 00h
0017h
0018h
0019h
001Ah
001Bh
001Ch Count Source Protection Mode Register CSPR 00h
10000000b(6)
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
0027h
0028h Clock Prescaler Reset Flag CPSRF 00h
0029h High-Speed On-Chip Oscillator Control Register 4 FRA4 When shipping
002Ah
002Bh High-Speed On-Chip Oscillator Control Register 6 FRA6 When shipping
002Ch High-Speed On-Chip Oscillator Control Register 7 FRA7 When shipping
0030h
0031h Voltage Detection Register 1(2) VCA1 00001000b
0032h Voltage Detection Register 2(2) VCA2 00h@®)
00100000b(4)
0033h
0034h
0035h
0036h Voltage Monitor 1 Circuit Control Register(5) VW1C 00001000b
0037h Voltage Monitor 2 Circuit Control Register(5) vw2C 00h
0038h Voltage Monitor 0 Circuit Control Register(2) VWOC 0000X000b®)
0100X001b(4)
003%h
003Ah
003Eh
003Fh
X: Undefined
NOTES:
1. The blank regions are reserved. Do not access locations in these regions.
2. Software reset, watchdog timer reset, and voltage monitor 1 reset or voltage monitor 2 reset do not affect this register.
3. The LVDOON bit in the OFS register is set to 1 and hardware reset.
4. Power-on reset, voltage monitor O reset or the LVDOON bit in the OFS register is set to 0, and hardware reset.
5. Software reset, watchdog timer reset, and voltage monitor 1 reset or voltage monitor 2 reset do not affect b2 and b3.
6. The CSPROINI bit in the OFS register is set to 0.

Rev.3.00 Feb29,2008 Pagel80f51 RENESAS
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R8C/24 Group, R8C/25 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 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
0121h
0122h
0123h
0124h
0125h
0126h
0127h
0128h
012%h
012Ah
012Bh
012Ch
012Dh
012Eh
012Fh
0130h
0131h
0132h
0133h
0134h
0135h
0136h
0137h Timer RD Start Register TRDSTR 11111100b
0138h Timer RD Mode Register TRDMR 00001110b
013%h Timer RD PWM Mode Register TRDPMR 10001000b
013Ah Timer RD Function Control Register TRDFCR 10000000b
013Bh Timer RD Output Master Enable Register 1 TRDOER1 FFh
013Ch Timer RD Output Master Enable Register 2 TRDOER2 01111111b
013Dh Timer RD Output Control Register TRDOCR 00h
013Eh Timer RD Digital Filter Function Select Register 0 TRDDFO 00h
013Fh Timer RD Digital Filter Function Select Register 1 TRDDF1 00h

X: Undefined
NOTE:
1. The blank regions are reserved. Do not access locations in these regions.
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R8C/24 Group, R8C/25 Group

5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions
. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
Vcc/AVee | Supply voltage 2.2 - 55 \
Vss/AVss | Supply voltage - 0 - \
VIH Input “H” voltage 0.8 Vcc - Vce \%
ViL Input “L” voltage 0 - 0.2 Vce \%
|OH(sum) Peak sum output | Sum of all pins lIoH(peak) - - -160 mA
“H” current
IOH(sum) Average sum Sum of all pins loH(avg) - - -80 mA
output “H” current
I0H(peak) Peak output “H” Except P2_0to P2_7 - - -10 mA
current P2 0to P2 7 - - -40 mA
I0H(avg) Average output Except P2_0to P2_7 - - -5 mA
“H" current P2 0to P2_7 - - -20 mA
loL(sum) Peak sum output | Sum of all pins loL(peak) - - 160 mA
“L” current
loL(sum) Average sum Sum of all pins loL(avg) - - 80 mA
output “L” current
IOL(peak) Peak output “L” Except P2_0to P2_7 - - 10 mA
current P2_0toP2_7 - - 40 mA
loL(avg) Average output Except P2_0to P2_7 - - 5 mA
“L" current P2 0to P2_7 - - 20 mA
f(XIN) XIN clock input oscillation frequency 3.0V<Vcc<h5V 0 - 20 MHz
27V <Vcec<3.0V 0 - 10 MHz
22V<Vee<27V 0 - 5 MHz
f(XCIN) XCIN clock input oscillation frequency 2.2V <Vcc<h5V 0 - 70 kHz
- System clock OoCD2=0 3.0V<Vcc<h5V 0 - 20 MHz
XIN clock selected 27V<Vcc<30V 0 - 10 MHz
22V<Vee<27V 0 - 5 MHz
oCD2=1 FRA01 =0 - 125 - kHz
On-chip oscillator clock Low-speed on-chip
selected oscillator clock selected
FRAO1 =1 - - 20 MHz
High-speed on-chip
oscillator clock selected
3.0V<Vecec<h5V
FRAO01 =1 - - 10 MHz
High-speed on-chip
oscillator clock selected
2.7V <Vcc<55V
FRAO01 =1 - - 5 MHz
High-speed on-chip
oscillator clock selected
22V <Vcec<55V
NOTES:

1. Vcc=2.21t05.5V 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.

Rev.3.00 Feb 29, 2008 Page 26 of 51
REJ03B0117-0300

RENESAS



R8C/24 Group, R8C/25 Group 5. Electrical Characteristics

Table 5.13  Timing Requirements of Clock Synchronous Serial 1/0 with Chip Select(1)

" Standard Unit
Symbol Parameter Conditions -
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(
time Slave - - 1 us
tFALL SSCK clock falling Master - - 1 tcyc()
time Slave - - 1 us
tsu SSO, SSI data input setup time 100 - - ns
tH SSO, SSI data input hold time 1 - - tcyc(@
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
22V<Vecec<27V - - 1.5tcyc + 200 ns
tor SSI slave out open time 27V<Vcc<55V - - 1.5tcyc + 100 ns
22V<Vece<27V - - 1.5tcyc + 200 ns
NOTES:

1. Vcc=2.21t05.5V,Vss=0V at 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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R8C/24 Group, R8C/25 Group 5. Electrical Characteristics

Table 5.14  Timing Requirements of 12C bus Interface(1)

Symbol Parameter Condition - Standard unit

Min. Typ. Max.
tscL SCL input cycle time 12tcyc + 6002 - - ns
tscLH SCL input “H” width 3tcyc + 3002 - - 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 - - 1tcyc(® ns
tBUF SDA input bus-free time 5tcyc(@ - - 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 1tcyc + 202 - - ns
tSDAH Data input hold time 0 - - ns
NOTES:

1. Vcc=2.21t05.5V,Vss =0V and Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.
2. 1tcyc = 1/f1(s)

1
1
1
1
1
]
]
1

SDA

tscLH

SCL

i ki

(2

tscLL

tscL
[«— 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/24 Group, R8C/25 Group 5. Electrical Characteristics

Table 5.16 Electrical Characteristics (2) [Vcc =5 V]
(Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.)

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

Icc Power supply High-speed XIN = 20 MHz (square wave) - 10 17 mA
current clock mode High-speed on-chip oscillator off
(Ve =3.3105.5 V) h%vzﬁl?ggﬂ on-chip oscillator on = 125 kHz

Single-chip mode, XIN = 16 MHz (square wave) 9 15 mA
output pins are High-speed on-chip oscillator off

open, other pins Low-speed on-chip oscillator on = 125 kHz
are Vss No division

XIN = 10 MHz (square wave) - 6 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
No division

XIN = 20 MHz (square wave) - 5 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

XIN =16 MHz (square wave) - 4 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

XIN =10 MHz (square wave) - 25 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

High-speed XIN clock off - 10 15 mA
on-chip High-speed on-chip oscillator on fOCO = 20 MHz
: Low-speed on-chip oscillator on = 125 kHz
oscillator mode No division
XIN clock off - 4 - mA
High-speed on-chip oscillator on fOCO = 20 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

XIN clock off - 5.5 10 mA
High-speed on-chip oscillator on fOCO = 10 MHz
Low-speed on-chip oscillator on = 125 kHz

No division

XIN clock off - 25 - mA
High-speed on-chip oscillator on fOCO = 10 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

Low-speed XIN clock off - 130 300 pA
on-chip High-speed on-chip oscillator off

: Low-speed on-chip oscillator on = 125 kHz
oscillator mode | pyije 18, FMR47 = 1

Low-speed XIN clock off - 130 300 pA
clock mode High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz
FMR47 =1

XIN clock off - 30 - pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz
Program operation on RAM
Flash memory off, FMSTP =1
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R8C/24 Group, R8C/25 Group 5. Electrical Characteristics

Table 5.17 Electrical Characteristics (3) [Vcc =5 V]
(Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.)

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. | Max.
Icc Power supply Wait mode XIN clock off - 25 75 pA
current Il:iigh-speeo? on-cr?_ip osc_”la}tor off 195 kH
- ow-speed on-chip oscillator on = z
(VCC - 3'3, 105.5V) While a WAIT instruction is executed
Single-chip mode, Peripheral clock operation
output pins are VCA27 =VCA26 =VCA25=0
open, other pins VCA20=1
are Vss XIN clock off - 23 60 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 - 4.0 - pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz (high drive)
While a WAIT instruction is executed
VCA27 = VCA26 = VCA25 =0
VCA20 = 1
XIN clock off - 2.2 - pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
XCIN clock oscillator on = 32 kHz (low drive)
While a WAIT instruction is executed
VCA27 = VCA26 = VCA25 =0
VCA20 = 1
Increase during | Without sample & hold - 2.6 - mA
A/D converter | with sample & hold - 1.6 - mA
operation
Stop mode XIN clock off, Topr = 25°C - 0.8 3.0 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 - 1.2 - 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/24 Group, R8C/25 Group

5. Electrical Characteristics

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

REJO3B0117-0300

Table 5.18 XIN Input, XCIN Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(XIN) XIN input cycle time 50 - ns
TWH(XIN) XIN input “H” width 25 - ns
TWL(XIN) XIN input “L” width 25 - 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(XIN) R Vcc=5V
¢ TWH(XIN) >
XIN input \
< IWL(XIN) N
< tC(XCIN) >
| WH(XCIN)
XCIN input \
< tWL(XCIN) N
Figure 5.8 XIN Input and XCIN Input Timing Diagram when Vcc =5V
Table 5.19 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
| IC(TRAIO) = Vcc =5V
_ tWH(TRAIO)
TRAIO input
p tWL(TRAIO) >
Figure 5.9 TRAIO Input Timing Diagram when Vcc =5V
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R8C/24 Group, R8C/25 Group

5. Electrical Characteristics

Table 5.22 Electrical Characteristics (3) [Vcc =3 V]
" Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage Except P2_0to P2_7, |loH =-1 mA Vcce - 0.5 - Vce \%
XOuT
P2_0toP2_7 Drive capacity loH = -5 mA Vcc - 0.5 - Vcc \%
HIGH
Drive capacity loH =-1 mA Vce - 0.5 - Vce \%
LOW
XOuT Drive capacity loH=-0.1 mA| Vcc-0.5 - Vce \%
HIGH
Drive capacity lon=-50 pA | Vcc-0.5 - Vce \Y
LOW
VoL Output “L” voltage Except P2_0toP2_7, |loL=1mA - - 0.5 \Y
XOUT
P2_0toP2_7 Drive capacity loL =5 mA - - 0.5 \Y
HIGH
Drive capacity loL=1mA - - 0.5 \%
LOW
XOouT Drive capacity loL =0.1 mA - - 0.5 \%
HIGH
Drive capacity loL =50 pA - - 0.5 \%
LOW
VT+VT- | Hysteresis INTO, INTZ, INT2, 0.1 0.3 - \Y
K13, TRAIO, RXDO,
RXD1, CLKO, CLK1,
SSI, SCL, SDA, SSO
RESET 01 0.4 - \
IH Input “H” current VI=3YV, Vcc =3V - - 4.0 pA
I Input “L” current VI=0V, Vcc =3V - - -4.0 pA
RpuLLup | Pull-up resistance VI=0V, Vcc =3V 66 160 500 kQ
R#XIN Feedback resistance | XIN - 3.0 - MQ
R#xcIN Feedback resistance | XCIN - 18 - MQ
VRAM RAM hold voltage During stop mode 1.8 - - \%
NOTE:

1. Vcc =2.7 to 3.3 V 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/24 Group, R8C/25 Group

5. Electrical Characteristics

Table 5.26 Serial Interface
Standard )
Symbol Parameter - Unit
Min. Max.
te(CK) CLKi input cycle time 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 - 80 ns
th(C-Q) TXDi hold time 0 - ns
tsu(D-C) RXDi input setup time 70 - ns
th(C-D) RXDi input hold time 90 - ns
i=0orl
’ tc(ck) . Vcc=3V
< tW(CKH) >
CLKi
_ tw(CKL)
th(c-Q)
TXDi >< ><
L ¢:[(oxe) BN tsu(D-C) th(c-D)
RXDi \*\
i=0orl
Figure 5.14 Serial Interface Timing Diagram when Vcc =3V
Table 5.27 External Interrupt INTi (i = 0 to 3) Input
Standard .
Symbol Parameter - Unit
Min. Max.
tW(INH) INTO input “H” width 3800 - ns
tW(INL) INTO input “L” width 3800 - 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.

Vec=3V
tw(INL
INTi input

TW(INH) _

[ >|
i=0to 3
Figure 5.15 External Interrupt INTi Input Timing Diagram when Vcc =3V
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R8C/24 Group, R8C/25 Group

5. Electrical Characteristics

Table 5.32 Serial Interface
Standard )
Symbol Parameter - Unit
Min. Max.
te(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=0orl
B tc(cK) R Vcc =22V
tW(CKH)
CLKi
P tw(CKL) |
th(c-Q)
TXDi >< ><
td(Cc-Q) tsu(D-C) th(c-D)
RXDi \*\
i=0orl
Figure 5.18 Serial Interface Timing Diagram when Vcc = 2.2 V
Table 5.33 External Interrupt INTi (i =0 to 3) Input
Standard .
Symbol Parameter - Unit
Min. Max.
tW(NH) INTO input “H” width 1000 - ns
tW(NL) INTO 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.

Vcc=22V
TW(INL;
INTi input
_ TW(INH) R
[ >|
i=0to 3
Figure 5.19 External Interrupt INTi Input Timing Diagram when Vcc =2.2V
Rev.3.00 Feb29,2008 Page500f51 *XENESAS

REJO03B0117-0300



R8C/24 Group, R8C/25 Group Package Dimensions

Package Dimensions

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

JEITA Package Code [ RENESAS Code | Previous Code | MASS[Typ] |
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This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
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application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
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or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
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have no liability for damages arising out of the uses set forth above.
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(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
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. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
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malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.
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