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R8C/2H Group, R8C/2J Group 1. Overview

Table 1.4 Product List for R8C/2J Group Current of Mar. 2008
Part No. ROM Capacity RAM Capacity Package Type Remarks

R5F212JO0SNSP 2 Kbytes 256 bytes PLSP0020JB-A N version

R5F212J1SNSP 4 Kbytes 384 bytes PLSP0020JB-A

R5F212J0SDSP 2 Kbytes 256 bytes PLSP0020JB-A D version

R5F212J1SDSP 4 Kbytes 384 bytes PLSP0020JB-A

Part No. R5F212J1S

N SP
\; Package type:
SP: PLSP0020JB-A
Classification

N: Operating ambient temperature -20°C to 85°C
D: Operating ambient temperature -40°C to 85°C

S: Low-voltage version (other no symbols)

ROM capacity
0: 2KB
1: 4KB

R8C/2J Group

R8C/Tiny Series

Memory type
F: Flash memory version

Renesas MCU

Renesas semiconductor

Figure 1.2 Part Number, Memory Size, and Package of R8C/2J Group
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R8C/2H Group, R8C/2J Group 1. Overview
A S S &
4 v y Y v A
/0 ports [ PortP1 | | PortP3 | [ PortP4 | | PortPe |
Peripheral functions
UART or
. System clock
clock synchronous serial /0 gen):eration circuit
Timers (8 hits x 1 channels)
High-speed on-chip oscillator
Timer RA (8 bits) Low-Speed on-chip oscillator
Timer RB (8 bits) LIN module
Timer RF (16 bits) (1 channel)
Voltage detection circuit
(3 circuits)
Comparator
(2 circuits)
Watchdog timer R8C/Tiny Series CPU core Memory
(15 bits)
ROH [ ROL SB ROM®
USP
ISP
INTB RAM®
| FLG |
Multiplier
- J
NOTES:
1. ROM size varies with MCU type.
2. RAM size varies with MCU type.
Figure 1.4 Block Diagram of R8C/2J Group
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R8C/2H Group, R8C/2J Group

1. Overview

Table 1.5 Pin Name Information by Pin Number of R8C/2H Group
Pin i I/0 Pin Functions for of Peripheral Modules
Number Control Pin Port Interrupt Timer Serial Interface Comparator

1 P6_4 RXD2

2 P3_7 TRAO/TRFO11

3 RESET

4 XCOuT (P4_4)

5 VSS

6 XCIN (P4_3)

7 VCC

8 MODE

9 P4 5 INTO

10 P1_7 INT1 TRAIO

11 P1_6 CLKO VCOUT2
12 P15 (INTD)@) (TRAIO)®) RXDO

13 P1_4 TXDO

14 P1_3 KI3 TRBO VCOUT1
15 P1_2 KI2 TRFOO02 CVREF
16 P6_5 TREO CLK2

17 P1_1 KI1 TRFOO1 VCMP2
18 P10 KIO TRFOO00 VCMP1
19 P3_3 TRFO10/TRFI

20 P6_3 TXD2

NOTE:
1. Can be assigned to the pin in parentheses by a program.
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R8C/2H Group, R8C/2J Group 1. Overview

NC 1 20 NC
P3_7/TRAO/TRFO11 <» | 2 19 |- P3_3/TRFO10/TRFI
RESET —» | 3 18 |-a» P1_0/KIO/TRFO00/VCMP1

O

NC 4 v 3 17 |<a-» P1_1/KIT/TRFOO1/NCMP2
=N vV 0O
VSS —» |5 ° 3 3 N 16 |- P6_5
<N Q < =
NC 6 5T o 15 |<a-» P1_2/KI2/TRFO02/CVREF
S+ p N
vee —»| 7 =25 S 14 |<-» P1_3/KI3/VCOUT1/TRBO
>
MODE —»| 8 © 13 |<-» P1_4/TXDO
P4_5/INTO <»[ 9 12 |- P1_5/RXDO/(TRAIO)/(INTL)®
P1_7/TRAIO/INTI <»| 10 11 |-a-» P1_6/CLKO/NCOUT2

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.
NC...Non-Connection

Figure 1.6 Pin Assignment (Top View) of R8C/2J Group
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R8C/2H Group, R8C/2J 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.1.00 Mar 28,2008 Pagel160f65 RXENESAS
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R8C/2H Group, R8C/2J Group 4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4)(1)

Address Register Symbol After reset
00BOh
00B1h
00B2h
00B3h
00B4h
00B5h
00B6h
00B7h
00B8h
00B9h
00BAh
00BBh
00BCh
00BDh
00BEh
00BFh
00COh
00C1h
00C2h
00C3h
00C4h
00C5h
00C6h
00C7h
00C8h
00C9h
00CAh
00CBh
00CCh
00CDh
00CEh
00CFh
00DOh
00D1h
00D2h
00D3h
00D4h
00D5h
00D6h
00D7h
00D8h
00D%h
00DAh
00DBh
00DCh
00DDh
00DEh
00DFh
00EOh
00E1h Port P1 Register P1 00h
00E2h
00E3h Port P1 Direction Register PD1 00h
00E4h
00E5h Port P3 Register P3 00h
00E6h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 00h
00ESh
00EAh Port P4 Direction Register PD4 00h
00EBh
00ECh Port P6 Register P6 00h
00EDh
00EEh Port P6 Direction Register PD6 00h
00EFh

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

Table 4.5 SFR Information (5)(1)

Address Register Symbol After reset
00FOh
00F1h
00F2h
00F3h
00F4h
00F5h
00F6h Pin Select Register 2 PINSR2 00h
00F7h
00F8h Port Mode Register PMR 00h
00F9h External Input Enable Register INTEN 00h
00FAh INT Input Filter Select Register INTF 00h
00FBh Key Input Enable Register KIEN 00h
00FCh Pull-Up Control Register 0 PURO 00h
00FDh Pull-Up Control Register 1 PUR1 00h
00FEh
00FFh
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
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(2) TRESEC XXh
0119h Timer RE Minute Data Register / Compare Data Register(2) TREMIN XXh
011Ah Timer RE Hour Data Register(?) TREHR XOXXXXXXb
011Bh Timer RE Day of Week Data Register(2) TREWK X0000XXXb
011Ch Timer RE Control Register 1(2) TRECR1 XXX0X0X0b
011Dh Timer RE Control Register 2(2) TRECR2 00XXXXXXb
011Eh Timer RE Count Source Select Register(2) TRECSR 00001000b
011Fh Timer RE Real-Time Clock Precision Adjust Register(2) TREOPR 00h
0120h
0121h
0122h
0123h
0124h
0125h
0126h
0127h
0128h
0129h
012Ah
012Bh
012Ch
012Dh
012Eh
012Fh

X: Undefined

NOTES:
1. The blank regions are reserved. Do not access locations in these regions
2. This register is not implemented in the R8C/2J Group.
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R8C/2H Group, R8C/2J Group

5. Electrical Characteristics

5. Electrical Characteristics

51 R8C/2H Group
Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc Supply voltage -0.3t06.5 \%
Vi Input voltage -0.3toVcc+0.3 \Y
Vo Output voltage -0.3toVcc+0.3 \%
Pd Power dissipation Topr = 25°C 500 mw
Topr Operating ambient temperature —20 to 85 (N version) / °C
—40 to 85 (D version)
Tstg Storage temperature —65 to 150 °C
Table 5.2 Recommended Operating Conditions
Symbol Parameter Conditions - Standard Unit
Min. Typ. Max.
Vcc Supply voltage 2.2 - 5.5 \%
Vss Supply voltage - 0 - \%
VIH Input “H” voltage 0.8 Vcc - Vcc \%
ViL Input “L” voltage 0 - 0.2 Vcc \
lIoH(sum) Peak sum output “H” Sum of all pins loH(peak) - - -160 mA
current
IOH(sum) Average sum output “H” Sum of all pins IoH(avg) - - -80 mA
current
|IOH(peak) Peak output “H” current All pins - - -10 mA
|IOH(avg) Average output “H” All pins - - -5 mA
current
loL(sum) Peak sum output “L” Sum of all pins loL(peak) - - 160 mA
currents
loL(sum) Average sum output “L” Sum of all pins loL(avg) - - 80 mA
currents
loL (peak) Peak output “L” currents | All pins - - 10 mA
loL(avg) Average output “L” current | All pins - - 5 mA
f(xcin) XCIN clock input oscillation frequency 22V <Vcc<55V 0 - 70 kHz
- System clock OCD2=0 22V<Vcc<55V 0 - 70 kHz
XCIN clock selected
oCbh2=1 HRA01 =0 - 125 - kHz
On-chip oscillator clock | Low-speed on-chip
selected oscillator selected
HRAO01 =1 - - 8 MHz
High-speed on-chip
oscillator selected
27V <Vcc<55V
HRAO01 =1 - - 4 MHz
High-speed on-chip
oscillator selected
22V<Vcc<h5V
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.

P1

P3
P4
P6

O

30pF

L

Figure 5.1 Ports P1, P3, P4, and P6 Timing Measurement Circuit
Rev.1.00 Mar 28,2008 Page310f65 sXENESAS
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R8C/2H Group, R8C/2J Group

5. Electrical Characteristics

Table 5.7 Power-on Reset Circuit, Voltage Monitor O Reset Electrical Characteristics(3)
" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vport Power-on reset valid voltage(4) - - 0.1 \
Vpor2 Power-on reset or voltage monitor O reset valid 0 - Vdeto \Y
voltage

trth External power Vcc rise gradient(?) 20 - - mV/msec
NOTES:

1. The measurement condition is Topr = —20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.

2. This condition (external power Vcc rise gradient) does not apply if Vcc > 1.0 V.

3. To use the power-on reset function, enable voltage monitor O reset by setting the LVDOON bit in the OFS register to 0, the
VWOCO0 and VWOCE bits in the VWOC register to 1 respectively, and the VCA25 bit in the VCA2 register to 1.
4. tw(porl) indicates the duration the external power Vcc must be held below the effective voltage (Vpor1) to enable a power on
reset. When turning on the power for the first time, maintain tw(por1) for 30 s or more if —20°C < Topr < 85°C, maintain tw(por1) for
3,000 s or more if —40°C < Topr < —20°C.

Vdeto®)

External
Power Vcc

Internal
reset signal
(“L” valid)

NOTES:

trth

Vporl

—
tw(porl)

\ 22V y
—Vpor2
Sampling time®- 2
S S 1
foco-s foco-s

Vdeto®

x 32

1. When using the voltage monitor 0 digital filter, ensure that the voltage is within the MCU operation voltage
range (2.2 V or above) during the sampling time.

2. The sampling clock can be selected. Refer to 6. Voltage Detection Circuit of Hardware Manual for details.

3. Vdeto indicates the voltage detection level of the voltage detection 0 circuit. Refer to 6. Voltage Detection
Circuit of Hardware Manual for details.

Figure 5.2

Reset Circuit Electrical Characteristics

Rev.1.00 Mar 28, 2008 Page 34 of 65
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R8C/2H Group, R8C/2J Group

5. Electrical Characteristics

Table 5.12 Electrical Characteristics (1) [Vcc =5 V]
- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage loH = -5 mA Vce -2.0 - Vce Vv
loH = -200 pA Vcec -0.5 - Vce Vv
VoL Output “L” voltage loL =5 mA - - 2.0 \%
loL =200 pA - - 0.45 \%
VT+VT- | Hysteresis INTO, INTZ, 0.1 0.5 - \
KIO, KI1, K12, KI3,
RXDO, RXD2,
CLKO, CLK2
RESET 0.1 1.0 - \Y
liH Input “H” current VI=5V,Vcc=5V - - 5.0 nA
liL Input “L” current VI=0V,Vcc=5V - - -5.0 pA
RpuLLUP | Pull-up resistance VI=0V,Vcc=5V 30 50 167 kQ
R#xcIN Feedback resistance | XCIN - 18 - MQ
VRAM RAM hold voltage During stop mode 2.0 - - \%
NOTE:

1. Vcc=4.2t05.5V at Topr

=-20to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
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R8C/2H Group, R8C/2J Group 5. Electrical Characteristics

Table 5.16 Serial Interface

Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time 200 - ns
tW(CKH) CLKi input “H” width 100 - ns
tW(CKL) CLKi input “L” width 100 - ns
td(c-Q) TXDi output delay time - 50 ns
th(C-Q) TXDi hold time 0 - ns
tsu(D-C) RXDi input setup time 50 - ns
th(C-D) RXDi input hold time 90 - ns
i=0or2
” tc(CK) _ Vcc =5V
__ tw(CKH) >
CLKi
P tw(CKL) N
th(c-Q)
TXDi >< ><
I < (oxle) N tsu(D-C th(c-D)
RXDi \*\
i=0or2
Figure 5.5 Serial Interface Timing Diagram when Vcc =5V
Table 5.17 External Interrupt INTi (i =0 or 1) Input
Standard )
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi input “H” width 250(1) - ns
tW(NL) INTi input “L” width 2500 - 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=5V
tW(INL)

Z

Ti input
tW(INH)

i=0or1l

Figure 5.6 External Interrupt INTi Input Timing Diagram when Vcc =5V
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R8C/2H Group, R8C/2J Group

5. Electrical Characteristics

Table 5.18  Electrical Characteristics (3) [Vcc =3 V]
» Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage loH =-1 mA Vce - 0.5 - Vce \
VoL Output “L” voltage loL=1mA - - 0.5 \
VT+VT- | Hysteresis INTO, INTZ, 0.1 0.3 - \
KIO, KI1, K12, KI3,
RXDO, RXD2,
CLKO, CLK2
RESET 0.1 0.4 - \Y
IiH Input “H” current VI=3V,Vcc=3V - - 4.0 pA
liL Input “L” current VI=0V,Vcc=3V - - -4.0 pA
RpuLLUP | Pull-up resistance VI=0V,Vcc=3V 66 160 500 kQ
R#xcIN Feedback resistance | XCIN - 18 - MQ
VRAM RAM hold voltage During stop mode 1.8 - - \%
NOTE:

1. Vcc =2.7t0 3.3V at Topr = —20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
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R8C/2H Group, R8C/2J Group 5. Electrical Characteristics

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

Table 5.20  XCIN Input

Standard )
Symbol Parameter - Unit
Min. Max.
te(XCIN) XCIN input cycle time 14 - us
TWH(XCIN) XCIN input “H” width 7 - us
tWL(XCIN) XCIN input “L” width - us
p tC(XCIN) > Vcc=3V
| IWH(XCIN)
XCIN input
. tWL(XCIN) N
< q!
Figure 5.7 XCIN Input Timing Diagram when Vcc =3V
Table 5.21  TRAIO 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

tWL(TRAIO)

A

Figure 5.8 TRAIO Input Timing Diagram when Vcc =3V
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R8C/2H Group, R8C/2J Group

5. Electrical Characteristics

Table 5.24  Electrical Characteristics (5) [Vcc =2.2 V]
» Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage loH =-1 mA Vcc -0.5 - Vce \
VoL Output “L” voltage loL=1mA - - 0.5 \
VT+VT- | Hysteresis INTO, INTZ, 0.05 0.3 - \
KIO, KI1, K12, KI3,
RXDO, RXD2,
CLKO, CLK2
RESET 0.05 0.15 - \Y
IiH Input “H” current VI=22V - - 4.0 pA
liL Input “L” current VI=0V - - -4.0 pA
RpuLLUP | Pull-up resistance VIi=0V 100 200 600 kQ
R#xcIN Feedback resistance |XCIN - 35 - MQ
VRAM RAM hold voltage During stop mode 1.8 - - \%
NOTE:

1. Vcc=2.2V at Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
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R8C/2H Group, R8C/2J Group 5. Electrical Characteristics

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

Table 5.26 XCIN Input

Standard )
Symbol Parameter - Unit
Min. Max.
te(XCIN) XCIN input cycle time 14 us
TWH(XCIN) XCIN input “H” width 7 us
tWL(XCIN) XCIN input “L” width us
< tC(XCIN) > Vcc =22V
¢ TWH(XCIN) >
XCIN input
. tWL(XCIN) R
< g
Figure 5.11 XCIN Input Timing Diagram when Vcc =2.2V
Table 5.27  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time 500 - ns
tWH(TRAIO) TRAIO input “H” width 200 - ns
tWL(TRAIO) TRAIO input “L” width 200 - ns
p tC(TRAIO) R Vce=2.2V

_ tWH(TRAIO)

TRAIO input

tWL(TRAIO)

A

Figure 5.12  TRAIO Input Timing Diagram when Vcc = 2.2V
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R8C/2H Group, R8C/2J Group 5. Electrical Characteristics

5.2 R8C/2J Group
Table 5.30  Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vce Supply voltage -0.3t0 6.5 \%
Vi Input voltage -0.3to Vcc+ 0.3 \%
Vo Output voltage -0.3to Vcc+ 0.3 \%
Pd Power dissipation Topr = 25°C 500 mwW
Topr Operating ambient temperature —20 to 85 (N version) / °C
—40 to 85 (D version)
Tstg Storage temperature —65 to 150 °C
Table 5.31 Recommended Operating Conditions
. Standard .
Symbol Parameter Conditions Vi . Max Unit
Vcc Supply voltage 2.2 - 5.5 \%
Vss Supply voltage - 0 - \%
VIH Input “H” voltage 0.8 Vcc - Vce \
ViL Input “L” voltage 0 - 0.2 Vcc \
loH(sum) Peak sum output “H” Sum of all pins |oH(peak) - - -160 mA
current
IoH(sum) Average sum output “H” Sum of all pins IoH(avg) - - -80 mA
current
|IOH(peak) Peak output “H” current All pins - - -10 mA
IOH(avg) Average output “H” All pins - - -5 mA
current
loL(sum) Peak sum output “L” Sum of all pins loL(peak) - - 160 mA
currents
loL(sum) Average sum output “L” Sum of all pins loL(avg) - - 80 mA
currents
loL(peak) Peak output “L” currents | All pins - - 10 mA
loL(avg) Average output “L” current | All pins - - 5 mA
- System clock HRAO1 =0 - 125 - kHz
Low-speed on-chip
oscillator selected
HRAO1=1 - - 8 MHz
High-speed on-chip
oscillator selected
27V <Vcc<55V
HRAO1 =1 - - 4 MHz
High-speed on-chip
oscillator selected
22V <Vcc<55V
NOTES:

1. Vcc=2.2105.5V 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.

P1

P3
P4
P6

O

30pF

T
-

Figure 5.15 Ports P1, P3, P4, and P6 Timing Measurement Circuit
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R8C/2H Group, R8C/2J Group 5. Electrical Characteristics

Table 5.33  Voltage Detection 0 Circuit Electrical Characteristics

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdeto Voltage detection level 2.2 2.3 2.4 \%
- Voltage detection circuit self power consumption VCA25=1,Vcc=5.0V - 0.9 - pA
td(E-A) Waiting time until voltage detection circuit operation - - 300 us
starts(2)
Veemin MCU operating voltage minimum value 2.2 - - \
NOTES:

1. The measurement condition is Vcc = 2.2 to 5.5 V and Topr = —20 to 85°C (N version) / —40 to 85°C (D version).

2. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA25 bit in the VCA2
register to 0.

Table 5.34  Voltage Detection 1 Circuit Electrical Characteristics

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdetl Voltage detection level(4) 270 | 2.85 | 3.00 \Y
- Voltage monitor 1 interrupt request generation time(2) - 40 - us
- Voltage detection circuit self power consumption VCA26 =1,Vcc=5.0V - 0.6 - pA
td(E-A) Waiting time until voltage detection circuit operation - - 100 us
starts®)
NOTES:

1. The measurement condition is Vcc = 2.2 to 5.5 V and Topr = —20 to 85°C (N version) / —40 to 85°C (D version).
2. Time until the voltage monitor 1 interrupt request is generated after the voltage passes Vdeti.

3. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2
register to 0.

4. This parameter shows the voltage detection level when the power supply drops.

The voltage detection level when the power supply rises is higher than the voltage detection level when the power supply
drops by approximately 0.1 V.

Table 5.35  Voltage Detection 2 Circuit Electrical Characteristics

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdet2 Voltage detection level 3.3 3.6 3.9 \Y
- Voltage monitor 2 interrupt request generation time(2) - 40 - us
- Voltage detection circuit self power consumption VCA27 =1,Vcc=5.0V - 0.6 - pA
td(E-A) Waiting time until voltage detection circuit operation - - 100 us
starts(®)
NOTES:

1. The measurement condition is Vcc = 2.2 to 5.5 V and Topr = —20 to 85°C (N version) / —40 to 85°C (D version).
2. Time until the voltage monitor 2 interrupt request is generated after the voltage passes Vdet2.

3. Necessary time until the voltage detection circuit operates after setting to 1 again after setting the VCA27 bit in the VCA2
register to 0.
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Table 5.37  Comparator Electrical Characteristics

. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vref Internal reference voltage Vcc =2.2V1t0 5.5V, Topr = 25°C 1.15 1.25 1.35 \
Vec=22Vto55Y, - 1.25 - \Y
Topr = —40 to 85°C
Vcref External input reference voltage Vcc=22Vto40V 0.5 - Vec-1.1 \%
Vcc=4.0Vto55V 0.5 - Vcc - 1.5 \Y
Vcin External comparison voltage input -0.3 - Vcc+03| V
range
Vofs Input offset voltage - 20 120 mV
Tersp Response time - 4 - us

NOTE:
1. The measurement condition is Topr = —20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.

Table 5.38 High-speed On-Chip Oscillator Circuit Electrical Characteristics

" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
fOCO-F High-speed on-chip oscillator frequency Vcc=4.75V1t05.25V 7.76 8 8.24 MHz
temperature « supply voltage dependence Topr = 0 to 60°C(2)
Vcc=27Vto55V 7.68 8 8.32 MHz
Topr = —20 to 85°C(2)
Vcc=27Vto55V 7.44 8 8.32 | MHz
Topr = —40 to 85°C(2)
Vcc=22Vto55V 7.04 8 8.96 | MHz
Topr = —20 to 85°C(3)
Vcc=22Vto55V 6.8 8 9.2 MHz
Topr = —40 to 85°C(3)

NOTES:
1. The measurement condition is Topr = —20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
2. These standard values show when the HRAL register is set to the value before shipment and the HRAZ2 register is set to 00h.
3. These standard values show when the correction value in the FRAG register is written into the HRAL register.

Table 5.39 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 - 10 100 us
- Self power consumption at oscillation Vce =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 5.40 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-s) STOP exit time®) - - 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.
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5. Electrical Characteristics

Table 5.41 Electrical Characteristics (1) [Vcc =5 V]
- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage loH = -5 mA Vce -2.0 - Vce Vv
loH = -200 pA Vcec -0.5 - Vce Vv
VoL Output “L” voltage loL =5 mA - - 2.0 \%
loL =200 pA - - 0.45 \%
VT+VT- | Hysteresis INTO, INTZ, 0.1 0.5 - \
KIO, K1, K12, KI3,
RXDO, CLKO
RESET 0.1 1.0 - \
IH Input “H” current VI=5V,Vcc=5V - - 5.0 pA
liL Input “L” current VI=0V,Vcc=5V - - -5.0 pA
RpuLLuP | Pull-up resistance VI=0V,Vcc=5V 30 50 167 kQ
VRAM RAM hold voltage During stop mode 2.0 - - \%
NOTE:

1. Vcc=4.2105.5V at Topr = —20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.
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5. Electrical Characteristics

Table 5.47

Electrical Characteristics (4) [Vcc =3 V]

(Topr =-20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.)

Symbol

Parameter

Condition

Standard
Min. | Typ. | Max.

Unit

Icc

Power supply current
(Vcc=2.7t03.3V)
Single-chip mode,
output pins are open,
other pins are Vss

High-speed
on-chip oscillator
mode

High-speed on-chip oscillator on = 8 MHz
Low-speed on-chip oscillator on = 125 kHz
No division

- 5 - mA

High-speed on-chip oscillator on = 8 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

mA

Low-speed
on-chip oscillator
mode

High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8, FMR47 = 1

— | 130 [ 300 | pA

Wait mode

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

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

Stop mode

Topr = 25°C

High-speed on-chip oscillator off

Low-speed on-chip oscillator off

CM10 =1

Peripheral clock off

VCA27 = VCA26 = VCA25 =0

BGR trimming circuit disabled (BGRCRO = 1)

Topr = 85°C - 1.1 - A
High-speed on-chip oscillator off

Low-speed on-chip oscillator off

CM10=1

Peripheral clock off

VCA27 = VCA26 = VCA25 =0

BGR trimming circuit disabled (BGRCRO = 1)

Topr = 25°C - 5 7 pA
High-speed on-chip oscillator off

Low-speed on-chip oscillator off

CM10 =1

Peripheral clock off

VCA27 = VCA26 = VCA25 =0

BGR trimming circuit enabled (BGRCRO = 0)

Topr = 85°C - 55 - pA

High-speed on-chip oscillator off

Low-speed on-chip oscillator off

CM10=1

Peripheral clock off

VCA27 = VCA26 = VCA25 =0

BGR trimming circuit enabled (BGRCRO = 0)
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