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R8C/2A Group, R8C/2B Group

1. Overview

Table 1.2 Specifications for R8C/2A Group (2)

Iltem Function Specification
Serial UARTO, UART1, Clock synchronous serial I/O/UART x 3
Interface UART2

Chip Select (SSU)

Clock Synchronous Serial 1/0 with

1 (shared with 12C-bus)

12C bus(®)

1 (shared with SSU)

LIN Module

Hardware LIN: 1 (timer RA, UARTO)

A/D Converter

10-bit resolution x 12 channels, includes sample and hold function

D/A Converter

8-bit resolution x 2 circuits

Flash Memory

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

« Programming and erasure endurance: 100 times

« Program security: ROM code protect, ID code check

« Debug functions: On-chip debug, on-board flash rewrite function

Operating Frequency/Supply
Voltage

f(XIN) = 20 MHz (VCC = 3.0t0 5.5 V)
f(XIN) = 10 MHz (VCC = 2.7 t0 5.5 V)
f(XIN) = 5 MHz (VCC = 2.2 t0 5.5 V)

Current consumption

12 mA (VCC = 5.0 V, f(XIN) = 20 MHz)

5.5 mA (VCC = 3.0 V, f(XIN) = 10 MHz)

2.1 pA (VCC = 3.0 V, wait mode (f(XCIN) = 32 kHz))
0.65 pA (VCC = 3.0V, stop mode)

Operating Ambient Temperature

-20 to 85°C (N version)
-40 to 85°C (D version)?)
-20 to 105°C (Y version)(®)

Package 64-pin LQFP
» Package code: PLQP0064KB-A (previous code: 64P6Q-A)
» Package code: PLQP0O064GA-A (previous code: 64P6U-A)
64-pin FLGA
» Package code: PTLG0O064JA-A (previous code: 64F0G)
NOTES:

1. 12C bus is a trademark of Koninklijke Philips Electronics N. V.
2. Specify the D version if D version functions are to be used.
3. Please contact Renesas Technology sales offices for the Y version.
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R8C/2A Group, R8C/2B Group 1. Overview

Table 1.6 Product List for R8C/2B Group Current of Nov. 2007

Part No. ROM Capacity RAM. Package Type Remarks
Program ROM | Data flash Capacity

R5F212B7SNFP 48 Kbytes 1 Kbyte x 2 | 2.5 Kbytes PLQPO0064KB-A | N version

R5F212B7SNFA 48 Kbytes 1 Kbyte x 2 | 2.5 Kbytes PLQPO064GA-A

R5F212B7SNLG 48 Kbytes 1 Kbyte x 2 | 2.5 Kbytes PTLG0064JA-A

R5F212B8SNFP 64 Kbytes 1 Kbyte x 2 | 3 Kbytes PLQPO064KB-A

R5F212B8SNFA 64 Kbytes 1 Kbyte x 2 |3 Kbytes PLQPO064GA-A

R5F212B8SNLG 64 Kbytes 1 Kbyte x 2 | 3 Kbytes PTLGO064JA-A

R5F212BASNFP 96 Kbytes 1 Kbyte x 2 | 7 Kbytes PLQPO064KB-A

R5F212BASNFA 96 Kbytes 1 Kbyte x 2 | 7 Kbytes PLQPO064GA-A

R5F212BASNLG 96 Kbytes 1 Kbyte x 2 |7 Kbytes PTLGO064JA-A

R5F212BCSNFP 128 Khytes 1 Kbyte x 2 | 7.5 Kbytes PLQPO064KB-A

R5F212BCSNFA 128 Kbytes |1 Kbyte x 2 | 7.5 Kbytes | PLQPOO64GA-A

R5F212BCSNLG 128 Khytes 1 Kbyte x 2 | 7.5 Kbytes PTLGO064JA-A

R5F212B7SDFP 48 Kbytes 1 Kbyte x 2 | 2.5 Kbytes PLQPO0064KB-A | D version

R5F212B7SDFA 48 Kbytes 1 Kbyte x 2 | 2.5 Kbytes PLQPO064GA-A

R5F212B8SDFP 64 Kbytes 1 Kbyte x 2 | 3 Kbytes PLQPO064KB-A

R5F212B8SDFA 64 Kbytes 1 Kbyte x 2 | 3 Kbytes PLQPO064GA-A

R5F212BASDFP 96 Kbytes 1 Kbyte x 2 |7 Kbytes PLQP0064KB-A

R5F212BASDFA 96 Kbytes 1 Kbyte x 2 | 7 Kbytes PLQPO064GA-A

R5F212BCSDFP 128 Khytes 1 Kbyte x 2 | 7.5 Kbytes PLQPO064KB-A

R5F212BCSDFA 128 Kbytes 1 Kbyte x 2 | 7.5 Kbytes PLQPO064GA-A

R5F212B7SNXXXFP |48 Kbytes 1 Kbyte x 2 | 2.5 Kbytes PLQP0064KB-A |N version |Factory

R5F212B7SNXXXFA |48 Kbytes 1 Kbyte x 2 | 2.5 Kbytes PLQP0O064GA-A programming

R5F212B7SNXXXLG |48 Kbytes 1Kbyte x 2 | 2.5 Kbytes | PTLGO064JA-A product(1)

R5F212B8SNXXXFP |64 Kbytes 1 Kbyte x 2 | 3 Kbytes PLQP0O064KB-A

R5F212B8SNXXXFA |64 Kbytes 1 Kbyte x 2 | 3 Kbytes PLQPO064GA-A

R5F212B8SNXXXLG |64 Kbytes 1 Kbyte x 2 | 3 Kbytes PTLGO064JA-A

R5F212BASNXXXFP |96 Kbytes 1 Kbyte x 2 | 7 Kbytes PLQPO064KB-A

R5F212BASNXXXFA |96 Kbytes 1 Kbyte x 2 |7 Kbytes PLQPO064GA-A

R5F212BASNXXXLG |96 Kbytes 1 Kbyte x 2 | 7 Kbytes PTLGO064JA-A

R5F212BCSNXXXFP | 128 Kbytes 1 Kbyte x 2 | 7.5 Kbytes PLQP0064KB-A

R5F212BCSNXXXFA | 128 Kbytes 1 Kbyte x 2 | 7.5 Kbytes PLQPO064GA-A

R5F212BCSNXXXLG | 128 Kbytes 1 Kbyte x 2 | 7.5 Kbytes PTLGO064JA-A

R5F212B7SDXXXFP |48 Kbytes 1 Kbyte x 2 | 2.5 Kbytes PLQPO064KB-A | D version

R5F212B7SDXXXFA |48 Kbytes 1Kbyte x 2 |2.5Kbytes | PLQPO064GA-A

R5F212B8SDXXXFP |64 Kbytes 1 Kbyte x 2 |3 Kbytes PLQP0064KB-A

R5F212B8SDXXXFA |64 Kbytes 1 Kbyte x 2 | 3 Kbytes PLQPO064GA-A

R5F212BASDXXXFP |96 Kbytes 1 Kbyte x 2 | 7 Kbytes PLQPO064KB-A

R5F212BASDXXXFA |96 Kbytes 1 Kbyte x 2 |7 Kbytes PLQPO064GA-A

R5F212BCSDXXXFP | 128 Kbytes 1 Kbyte x 2 | 7.5 Kbytes PLQPO064KB-A

R5F212BCSDXXXFA [128 Kbytes |1 Kbyte x 2 |7.5 Kbytes | PLQP0064GA-A

NOTE:
1. The user ROM is programmed before shipment.
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R8C/2A Group, R8C/2B Group

1. Overview

Part No.

R5F212B7 S N XXX EP

I

NOTE:

Package type:
FP: PLQP0064KB-A (0.5 mm pin-pitch, 10 mm square body)
FA: PLQP0064GA-A (0.8 mm pin-pitch, 14 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
7: 48 KB
8: 64 KB
A: 96 KB
C: 128 KB
R8C/2B Group
R8C/Tiny Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

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

Figure 1.2

Part Number, Memory Size, and Package of R8C/2B Group
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R8C/2A Group, R8C/2B Group

1. Overview

1.3

Block Diagram

Figure 1.3 shows a Block Diagram.

A A S A o A
4 Y Y Y ] vy Y
/0 ports | PortPo | [ PortP1 | [ PortP2 | [ PortP3 | [ PortP4 | [ PortP5 |
Peripheral functions 3
= |-
UART or System clock o ©
Timers clock synchronous serial I/O generation circuit ®
(8 bits x 3) —
) . XIN-XOUT ]
Timer RA (8 bits x 1) Hi - . -
. . gh-speed on-chip oscillator
Timer RB (8 bits x 1) I*C bus or SSU Low-speed on-chip oscillator 3 |-
Timer RC (16 bits x 1) (8 bits x 1) XCIN-XCOUT 3 ~
Timer RD (16 bits x 2) L
Timer RE (8 bits x 1)
Timer RF (16 bits x 1) LIN module
Watchdog timer
(15 bits)
A/D converter
(10 bits X 12 channels)
DIA converter R8C/Tiny Series CPU core Memory
(8 bits x 2)
ROH | ROL SB ROM®
RIH [ RiL Oop
R2
R3 ISP
RAM®)
AO
AL
FB I FLG |
Multiplier
\- J
NOTES:
1. ROM size varies with MCU type.
2. RAM size varies with MCU type.
Figure 1.3 Block Diagram
Rev.2.10 Nov 26, 2007 Page 10 of 60 .IENESAS
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R8C/2A Group, R8C/2B Group

1. Overview

1.4 Pin Assignment

Figure 1.4 shows 64-pin LQFP Package Pin Assignment (Top View). Figure 1.5 shows 64-pin FLGA Package Pin
Assignment (Top Perspective View). Tables 1.7 and 1.8 outlines the Pin Name Information by Pin Number.
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PO_1/AN6 <[5 [30] «—> P8_4/TRFO11
PO_2/AN5 < [52] 23] «—> P8_5/TRFO12
P0O_3/AN4 <« [53] 28] «—» P8_6
PO_4/AN3 <+ [54] 27) «—> P1_4/TXDO
P6_2 <« [55) 26) «—» P1_5/RXDO/(TRAIO)/(INTI)@
P6_1 < [56) R8C/2A GI’OUp 25| «— P1_6/CLKO
PO_5/AN2/CLK1 < [57] R8C/ZB GI’OUp 22 «—» P1_7/TRAIO/INT1
PO_6/AN1/DA0 < [53] 23] «—» P2_O/TRDIOAO/TRDCLK
VSS/IAVSS — [59 23] «—» P2_1/TRDIOBO
PO_7/ANO/DAL < [59] PLQPO064KB-A(64P6Q-A) 21 «—» P2_2/TRDIOCO
VREF — [51} PLQPO064GA-A(64P6U-A) 20 «—» P2_3/TRDIODO
VCCIAVCC —» [52] (top view) 15 «—> P2_4/TRDIOA1L
P3_7/SSO <[5 5] «—» P2_5/TRDIOB1
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NOTES:
1. P4_7/XOUT are an input-only port.
2. Can be assigned to the pin in parentheses by a program.
3. Confirm the pin 1 position on the package by referring to the package dimensions.

Figure 1.4 64-pin LQFP Package Pin Assignment (Top View)
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R8C/2A Group, R8C/2B Group

1. Overview

A B C D E F G H
ONONONONONONONON P
P3_3/SSI PO_1/AN6  P5_0/ PO_6/AN1/ P6_O/TREO PO_3/AN4 PO_2/AN5  P1_O/KIi0/

TRCCLK  DAO ANS

O O O O O O O |,

P3_4/SDA/ PO_O/AN7 P5_2/ PO_7/ANO/ VREF  P3_0/TRAO P6_5/CLK2/ P1_1/Kil/
SCS TRCIOB DAl (CLK1)®@ AN9

O O O O O O O |,
P5_3/ MODE  P3_7/SSO PO_4/AN3 P6_1 PO_S5/AN2/  P3_6/ P3_1/TRBO
TRCIOC CLK1 (INTT)@

O O O O O O O O |,

P4_4/XCOUT P2_5/ P4_3/XCIN P3_5/SCL/ P6_2 P3_2/ P6_3/TXD2 P1_3/Ki3/

TRDIOB1 SSCK (INT2)@ AN11

ONONONONG OO,
P5_4/  VCCIAVCC VCCIAVCC P4_7/ RESET P8_3/ P6_4/RXD2 P1_2/Ki2/
TRCIOD XOouT® TRFO10/TRFI AN10
O O O O O O O O |,
VSS/AVSS VSS/AVSS  P2_4/ P2_1/  P1_5/RXDO/ P8_4/  P8_2/ P8_1/

TRDIOAL TRDIOBO (TRAIO)/(INT1)® TRFO11 TRFO02  TRFOO01

O O O O O O O,

P5_1/TRCIOA/ P4 _6/XIN P2_2/  P2_O/TRDIOAO/ P8_6  P1_4/TXDO P6_6/NT2/ P8_0/

TRCTRG TRDIOCO TRDCLK TXD1 TRFO00
ONONONONONONONONN
P2_7l P2_6/ P2_3/ P1_7/TRAIO/ P1_6/CLKO P8_5/ P4_S5/NTO  P6_7/INT3/

QTRDIODI TRDIOC1 TRDIODO INT TRFO12 RXD1

A B C D E F G H

Package: PTLG0O064JA-A (64F0G)
NOTES: ~ R5F212A7

1. P4 _7 is an input-only port.

— - . SNLG

2. Can be assigned to the pin in parentheses by a JAPAN
program.

Pin assignments (top view)
Figure 1.5 64-pin FLGA Package Pin Assignment (Top Perspective View)
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R8C/2A Group, R8C/2B Group

1. Overview

Table 1.10  Pin Functions (2)
Item Pin Name I/0 Type Description

A/D converter ANO to AN11 I Analog input pins to A/D converter

D/A converter DAO to DA1 (0] D/A converter output pins

I/O port PO_0to PO_7, 110 CMOS 1/0 ports. Each port has an I/O select direction
P1 OtoP1 7, register, allowing each pin in the port to be directed for input
P2_0to P2_7, or output individually.
P3_0to P3_7, Any port set to input can be set to use a pull-up resistor or not
P4_3to P4_5, by a program.
P5 0to P5 4, P2_0 to P2_7 also function as LED drive ports.
P6_0to P6_7,
P8 0to P8 _6

Input port P4 _6,P4_7 I Input-only ports

I: Input O: Output 1/0: Input and output

Rev.2.10 Nov 26, 2007 Page 16 of 60 .QENESAS
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R8C/2A Group, R8C/2B 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.

b3t b15 b8b7 b
L R2 ROH (high-order of RO)| ROL (low-order of RO)
!_ ________ R § ________ R1H (high-order of R1)[ R1L (low-order of Rl)_
R2 H Data registers®
R3 |
AO I )
1 Address registers®
Al
FB Frame base register(t)
b19 b15 b0
| INTBH | INTBL | Interrupt table register
The 4 high order bits of INTB are INTBH and
the 16 low order bits of INTB are INTBL.
b19 b0
| PC | Program counter
b15 b0
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 b0
| FLG | Flag register
______ h
blg.---="" b8 b7 bo}
[T PL T T 11 [ulifole[s[z[o]c
\— Carry flag
Debug flag
Zero flag
Sign flag
Register bank select flag
Overflow flag
Interrupt enable flag
Stack pointer select flag
Reserved bit
Processor interrupt priority level
Reserved bit
NOTE:
1. These registers comprise a register bank. There are two register banks.
Figure 2.1 CPU Registers
Rev.2.10 Nov 26, 2007 Page 17 of 60 .IENESAS
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R8C/2A Group, R8C/2B Group 4. Special Function Registers (SFRs)

Table 4.8 SFR Information (8)()

Address Register Symbol After reset
01COh
01C1h
01C2h
01C3h
01C4h
01C5h
01C6h
01C7h
01C8h
01C9%h
01CAh
01CBh
01CCh
01CDh
01CEh
01CFh
01DOh
01D1h
01D2h
01D3h
01D4h
01D5h
01D6h
01D7h
01D8h
01D9%h
01DAh
01DBh
01DCh
01DDh
01DEh
01DFh
01EOh
01E1h
01E2h
01E3h
01E4h
01E5h
01E6h
01E7h
01E8h
01E9h
01EAh
01EBh
01ECh
01EDh
01EEh
01EFh
01FOh
01F1h
01F2h
01F3h
01F4h
01F5h
01F6h
01F7h
01F8h
01F9h
01FAh
01FBh
01FCh
01FDh
01FEh
01FFh

NOTE:
1. The blank regions are reserved. Do not access locations in these regions.
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R8C/2A Group, R8C/2B Group 4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9)(1)

Address Register Symbol After reset
0200h
0201h
0202h
0203h
0204h
0205h
0206h
0207h
0208h
0209h
020Ah
020Bh
020Ch
020Dh
020Eh
020Fh
0210h
0211h
0212h
0213h
0214h
0215h
0216h
0217h
0218h
0219h
021Ah
021Bh
021Ch
021Dh
021Eh
021Fh
0220h
0221h
0222h
0223h
0224h
0225h
0226h
0227h
0228h
022%h
022Ah
022Bh
022Ch
022Dh
022Eh
022Fh
0230h
0231h
0232h
0233h
0234h
0235h
0236h
0237h
0238h
023%h
023Ah
023Bh
023Ch
023Dh
023Eh
023Fh

NOTE:
1. The blank regions are reserved. Do not access locations in these regions.
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R8C/2A Group, R8C/2B Group 4. Special Function Registers (SFRs)

Table 4.10  SFR Information (10)(2)

Address Register Symbol After reset
0240h
0241h
0242h
0243h
0244h
0245h
0246h
0247h
0248h
0249h
024Ah
024Bh
024Ch
024Dh
024Eh
024Fh
0250h
0251h
0252h
0253h
0254h
0255h
0256h
0257h
0258h
025%h
025Ah
025Bh
025Ch
025Dh
025Eh
025Fh
0260h
0261h
0262h
0263h
0264h
0265h
0266h
0267h
0268h
0269h
026Ah
026Bh
026Ch
026Dh
026Eh
026Fh
0270h
0271h
0272h
0273h
0274h
0275h
0276h
0277h
0278h
0279
027Ah
027Bh
027Ch
027Dh
027Eh
027Fh

NOTE:
1. The blank regions are reserved. Do not access locations in these regions.
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R8C/2A Group, R8C/2B Group 4. Special Function Registers (SFRs)

Table 4.12  SFR Information (12)(1)

Address Register Symbol After reset
02CO0h A/D Register 0 ADO XXh
02C1h XXh
02C2h
02C3h
02C4h
02C5h
02C6h
02C7h
02C8h
02C9%h
02CAh
02CBh
02CCh
02CDh
02CEh
02CFh
02D0h
02D1h
02D2h
02D3h
02D4h A/D Control Register 2 ADCON2 00001000b
02D5h
02D6h A/D Control Register 0 ADCONO 00000011b
02D7h A/D Control Register 1 ADCON1 00h
02D8h
02D9h
02DAh
02DBh
02DCh
02DDh
02DEh
02DFh
02EOh
02E1h
02E2h
02E3h
02E4h Port P8 Direction Register PD8 00h
02E5h
02E6h Port P8 Register P8 XXh
02E7h
02E8h
02E9h
02EAh
02EBh
02ECh
02EDh
02EEh
02EFh
02FO0h
02F1h
02F2h
02F3h
02F4h
02F5h
02F6h
02F7h
02F8h
02F9h
02FAh
02FBh
02FCh Pull-Up Control Register 2 PUR2 XXX00000b
02FDh
02FEh
02FFh Timer RF Output Control Register TRFOUT 00h

[ FFFFh ] Option Function Select Register [ OFS [ (Note 2)

X: Undefined
NOTES:
1. The blank regions are reserved. Do not access locations in these regions.
2. The OFS register cannot be changed by a program. Use a flash programmer to write to it.
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R8C/2A Group, R8C/2B Group 5. Electrical Characteristics
Table 5.11 High-speed On-Chip Oscillator Circuit Electrical Characteristics
" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
fOCO40M High-speed on-chip oscillator frequency Vcc=27Vto55V 39.2 40 40.8 MHz
temperature * supply voltage dependence —20°C < Topr < 85°C(2)
Vecc=27Vto55V 39.0 40 410 | MHz
—40°C < Topr < 85°C(2)
Vcc=22Vto55V 35.2 40 448 | MHz
—20°C < Topr < 85°C(3)
Vcc=22Vto55V 34.0 40 46.0 MHz
—40°C < Topr < 85°C@Q)
High-speed on-chip oscillator frequency when Vcec =5.0V, Topr = 25°C - 36.864 - MHz
correction value in FRAY register is written to Vec=2.7Vt05.5V —3% _ 3% %
FRAL register —20°C < Topr < 85°C
- Value in FRA1 register after reset 08h - F7h -
- Oscillation frequency adjustment unit of high- Adjust FRAL register - +0.3 - MHz
speed on-chip oscillator (value after reset) to -1
- Oscillation stability time Vce =5.0V, Topr = 25°C - 10 100 us
- Self power consumption at oscillation Vce =5.0V, Topr = 25°C - 550 - LA
NOTES:
1. Vcc=2.21t05.5V, Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.
2. These standard values show when the FRAL register value after reset is assumed.
3. These standard values show when the correction value in the FRAG register is written to the FRAL register.
Table 5.12 Low-speed On-Chip Oscillator Circuit Electrical Characteristics
- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
fOCO-S Low-speed on-chip oscillator frequency 30 125 250 kHz
- Oscillation stability time Vcec =5.0V, Topr = 25°C - 10 100 us
- Self power consumption at oscillation Vcec =5.0V, Topr = 25°C - 15 - pA
NOTE:
1. Vcc=2.21t05.5V, Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.
Table 5.13  Power Supply Circuit Timing Characteristics
. Standard .
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
td(P-R) Time for internal power supply stabilization during 1 - 2000 us
power-on(2)
td(R-5) STOP exit time(3) - - 150 us
NOTES:

1. The measurement condition is Vcc = 2.2 to 5.5 V and Topr = 25°C.

2. Waiting time until the internal power supply generation circuit stabilizes during power-on.

3. Time until system clock supply starts after the interrupt is acknowledged to exit stop mode.

Rev.2.10

Nov 26, 2007 Page 41 of 60

REJO3B0182-0210

RENESAS




R8C/2A Group, R8C/2B Group

5. Electrical Characteristics

SSCK (output)
(CPOS =1)

SSCK (output)
(CPOS =0)

SSO (output)

SSI (input)

SSCK (output)
(CPOS =1)

SSCK (output)
(CPOS =0)

SSO (output)

SSI (input)

SCS (output)

IH or VOH

VIH or VoH

4-Wire Bus Communication Mode, Master, CPHS =1

. V
SCS (output)

(C

[\

tHI

I

|

=T

R

tLo

tFALL

tLo

tHI

— —»
7z T 1
3 A A
Wi
tsucyc N

RWA

P
tRISE

VAW

1

top
—>

o

A

A

\

tsu
<>

)

VIH or VoH

VIH or VoH

4-Wire Bus Communication Mode, Master, CPHS =0

[\

tHI

JL

=T

I

R

tLo

tFALL

_to

tHI

tsucyc

AUAWA
AX I\ JX\_/

(@
P
tRISE

=

(

>

o
\

-0

)

_tsu

CPHS, CPOS: Bits in SSMR register

A

-

><:)
-
)

Figure 5.4 I/0 Timing of Clock Synchronous Serial I1/O with Chip Select (Master)
Rev.2.10 Nov 26,2007 Page430f60 *XENESAS

REJO3B0182-0210



R8C/2A Group, R8C/2B Group

5. Electrical Characteristics

Table 5.16  Electrical Characteristics (1) [Vcc =5 V]
. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage | Except P2_0to P2_7, |loH =-5mA Vce -2.0 - Vce \%
XouT loH = -200 pA Vcec - 0.5 - Vce v
P2 0to P2_7 Drive capacity HIGH | loH =-20 mA | Vcc -2.0 - Vcc \%
Drive capacity LOW |loH=-5mA | Vcc-2.0 - Vcc \%
XOuT Drive capacity HIGH |loH=-1mA | Vcc-2.0 - Vcc \%
Drive capacity LOW |loH =-500 pA | Vcc -2.0 - Vcc \%
VoL Output “L” voltage | Except P2_0toP2_7, |loL =5 mA - - 2.0 \%
XouT loL = 200 pA - - 0.45 v
P2 0to P2_7 Drive capacity HIGH | loL = 20 mA - - 2.0 \%
Drive capacity LOW |loL =5 mA - - 2.0 \%
XOuT Drive capacity HIGH | loL =1 mA - - 2.0 \%
Drive capacity LOW | loL =500 pA - - 2.0 \%
VT+VT- | Hysteresis INTO, INTZ, INT2, 0.1 0.5 - \
KI3, TRAIO, TRFI,
RXDO, RXD1, CLKO,
CLK1, CLK2, SSI,
SCL, SDA, SSO
RESET 0.1 1.0 - \Y
IiH Input “H” current VI=5V - - 5.0 pA
I Input “L” current VI=0V - - -5.0 pA
RpuLLup | Pull-up resistance VI=0V 30 50 167 kQ
R#XIN Feedback XIN - 1.0 - MQ
resistance
R#xcIN Feedback XCIN - 18 - MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 - - \%
NOTE:

1. Vcc=4.21t05.5V 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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Table 5.23 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 Vcec -0.5 - Vce \%
XOUT
P2 0toP2_7 Drive capacity loH =-5mA Vcc - 0.5 - Vcc \%
HIGH
Drive capacity loH = -1 mA Vcc -0.5 - Vce \%
LOW
XOouT Drive capacity loH=-0.1mA| Vcc-0.5 - Vce \%
HIGH
Drive capacity loH=-50 pA | Vcc-0.5 - Vcc \%
LOW
VoL Output “L” voltage Except P2_0to P2_7, [loL=1mA - - 0.5 \%
XOUT
P2 0to P2 7 Drive capacity loL=5mA - - 0.5 \%
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, TRFI,
RXDO0, RXD1, CLKO,
CLK1, CLK2, SSI,
SCL, SDA, SSO
RESET 0.1 0.4 - v
IH Input “H” current VI=3V - - 4.0 HA
I Input “L” current VI=0V - - -4.0 HA
RpuLLUP | Pull-up resistance VIi=0V 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 =2.71t0 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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Timing requirements
(Unless Otherwise Specified: Vcc =3V, Vss =0V at Topr = 25°C) [Vcc =3 V]

Table 5.25  XIN Input, XCIN Input

Standard .
Symbol Parameter - Unit
Min. Max.
tc(XIN) XIN input cycle time 100 - ns
TWH(XIN) XIN input “H” width 40 - ns
TWL(XIN) XIN input “L” width 40 - 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
p tC(XIN) > Vcc=3V
¢ TWH(XIN) >
XIN input
. TWL(XIN) N
< q!
Figure 5.13 XIN Input and XCIN Input Timing Diagram when Vcc =3V
Table 5.26  TRAIO Input, INT1 Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time 300 - ns
tWH(TRAIO) TRAIO input “H” width 120 - ns
tWL(TRAIO) TRAIO input “L” width 120 - ns
. tc(TRAIO) - Vcc=3V
_ tWH(TRAIO)
TRAIO input
< IWL(TRAIO) N
Figure 5.14  TRAIO Input and INT1 Input Timing Diagram when Vcc =3V
Table 5.27  TRFI Input
Standard )
Symbol Parameter - Unit
Min. Max.
tc(TRFI) TRFI input cycle time 1200(1) - ns
tWH(TRFI) TRFI input “H” width 600 - ns
tWL(TRFI) TRFI input “L” width 600 - ns

NOTES:
1. When using timer RF input capture mode, adjust the cycle time to (1/timer RF count source frequency x 3) or above.
2. When using timer RF input capture mode, adjust the pulse width to (1/timer RF count source frequency x 1.5) or above.

Vcc=3V

{e(TREN N

<&
<€

_ tWHRF)

TRFI input

tWL(TRFI >

&
< >

Figure 5.15 TRFI Input Timing Diagram when Vcc =3V
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Timing requirements
(Unless Otherwise Specified: Vcc =2.2V,Vss =0V at Topr = 25°C) [Vcc = 2.2 V]

Table 5.32 XIN Input, XCIN Input

Standard .
Symbol Parameter - Unit
Min. Max.
tc(XIN) XIN input cycle time 200 - ns
TWH(XIN) XIN input “H” width 90 - ns
TWL(XIN) XIN input “L” width 90 - 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) »> Vcc=2.2V
L IWHXIN)
XIN input S
tWL(XIN) R
< g
Figure 5.18 XIN Input and XCIN Input Timing Diagram when Vcc =2.2V
Table 5.33  TRAIO Input, INT1 Input
Standard )
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time TBD - ns
tWH(TRAIO) TRAIO input “H” width TBD - ns
tWL(TRAIO) TRAIO input “L” width TBD - ns
B {C(TRAIO) . Vcc=2.2V
_ tWH(TRAIO)
TRAIO input
< tWL(TRAIO) N
Figure 5.19  TRAIO Input and INT1 Input Timing Diagram when Vcc =2.2V
Table 5.34  TRFI Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRFI) TRFI input cycle time 2000(1) - ns
tWH(TRFI) TRFI input “H” width 1000(2) - ns
tWL(TRFI) TRFI input “L” width 100002 - ns

NOTES:
1. When using timer RF input capture mode, adjust the cycle time to (1/timer RF count source frequency x 3) or above.
2. When using timer RF input capture mode, adjust the pulse width to (1/timer RF count source frequency x 1.5) or above.

Vcc=2.2V

< te(TRED N

tWH(TRF)

TRFI input

tWL(TRFI >

&
€ 1l

Figure 520  TRFI Input Timing Diagram when Vcc =2.2V
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Table 5.35 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=0to 2
B tc(cK) R Vcc =22V
» tW(CKH) >
CLKi
P tW(CKL)
th(c-Q)
TXDi >< ><
<« 1dCQ tsu(D-C) th(c-D)
RXDi \*\
i=0to 2
Figure 5.21 Serial Interface Timing Diagram when Vcc =2.2V
Table 5.36 External Interrupt INTi (i =0, 2, 3) Input
Standard )
Symbol Parameter - Unit
Min. Max.
tW(INH) INTO input “H” width 1000 - ns
tw(NL) INTO input “L” width 1000 - ns
NOTES: L L
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

2.

frequency x 3) or the minimum value of standard, whichever is greater.
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
INTIi input
. TW(INH) R
[ >|
i=0,2,3
Figure 5.22 External Interrupt INTi Input Timing Diagram when Vcc =2.2V
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