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LENESAS

R8C/1A Group, R8C/1B Group A E 03B0144-0140

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER Rev.1.40
Dec 08, 2006

1. Overview

These MCUs are fabricated using the high-performance silicon gate CMOS process, embedding the R8C/
Tiny Series CPU core, and is packaged in a 20-pin molded-plastic LSSOP, SDIP or a 28-pin plastic molded-
HWQFN. 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/1B Group has on-chip data flash ROM (1 KB x 2 blocks).

The difference between the R8C/1A Group and R8C/1B Group is only the presence or absence of data
flash ROM. Their peripheral functions are the same.

1.1 Applications

Electric household appliances, office equipment, housing equipment (sensors, security systems),
portable equipment, general industrial equipment, audio equipment, etc.
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R8C/1A Group, R8C/1B Group 1. Overview

14 Product Information
Table 1.3 lists Product Information for RBC/1A Group and Table 1.4 lists Product Information for R8C/1B

Group.
Table 1.3 Product Information for R8C/1A Group Current of October 2006
Type No. ROM Capacity| RAM Capacity | Package Type Remarks
R5F211A1SP 4 Kbytes 384 bytes PLSP0020JB-A
R5F211A2SP 8 Kbytes 512 bytes PLSP0020JB-A
R5F211A3SP 12 Kbytes 768 bytes PLSP0020JB-A
R5F211A4SP 16 Kbytes 1 Kbyte PLSP0020JB-A
R5F211A1DSP 4 Kbytes 384 bytes PLSP0020JB-A | D version
R5F211A2DSP 8 Kbytes 512 bytes PLSP0020JB-A
R5F211A3DSP 12 Kbytes 768 bytes PLSP0020JB-A
R5F211A4DSP 16 Kbytes 1 Kbyte PLSP0020JB-A
R5F211A1DD 4 Kbytes 384 bytes PRDP0020BA-A
R5F211A2DD 8 Kbytes 512 bytes PRDP0020BA-A
R5F211A3DD 12 Kbytes 768 bytes PRDP0020BA-A
R5F211A4DD 16 Kbytes 1 Kbyte PRDP0O020BA-A
R5F211A2NP 8 Kbytes 512 bytes PWQNO028KA-B
R5F211A3NP 12 Kbytes 768 bytes PWQNO028KA-B
R5F211A4NP 16 Kbytes 1 Kbyte PWQNO028KA-B
R5F211A1XXXSP |4 Kbytes 384 bytes PLSP0020JB-A | Factory programming product (1)
R5F211A2XXXSP |8 Kbytes 512 bytes PLSP0020JB-A
R5F211A3XXXSP |12 Kbytes 768 bytes PLSP0020JB-A
R5F211A4XXXSP |16 Kbytes 1 Kbyte PLSP0020JB-A
R5F211A1DXXXSP |4 Kbytes 384 bytes PLSP0020JB-A | D version
R5F211A2DXXXSP |8 Kbytes 512 bytes PLSP0020JB-A
R5F211A3DXXXSP |12 Kbytes 768 bytes PLSP0020JB-A
R5F211A4DXXXSP |16 Kbytes 1 Kbyte PLSP0020JB-A
R5F211A1XXXDD |4 Kbytes 384 bytes PRDP0O020BA-A | Factory programming product (1)
R5F211A2XXXDD |8 Kbytes 512 bytes PRDPO020BA-A
R5F211A3XXXDD |12 Kbytes 768 bytes PRDP0020BA-A
R5F211A4XXXDD |16 Kbytes 1 Kbyte PRDP0O020BA-A
R5F211A2XXXNP |8 Kbytes 512 bytes PWQNOO028KA-B
R5F211A3XXXNP |12 Kbytes 768 bytes PWQNO028KA-B
R5F211A4XXXNP |16 Kbytes 1 Kbyte PWQNO028KA-B
NOTE:

1. The user ROM is programmed before shipment.

Rev.1.40 Dec 08,2006 Page50f45 L XENESAS
REJ03B0144-0140



R8C/1A Group, R8C/1B Group 1. Overview

15 Pin Assignments
Figure 1.4 shows Pin Assignments for PLSP0020JB-A Package (Top View), Figure 1.5 shows Pin
Assignments for PRDP0020BA-A Package (Top View) and Figure 1.6 shows Pin Assignments for
PWQNOO028KA-B Package (Top View).

PIN assignments (top view)

P3_5/SSCK/SCL/ICMP1_2 < » E
P3_7/CNTRO/SSO/TXDL <»=[2 |
RESET—»[3_|

XOUT/P4_70) =4 |

vss/avss —[5 |

XIN/P4_6 —»| 6

VCC/AVCC —»| 7

MODE —»[8 |

P4_5/INTO/RXD1 -a»| 9
P1_7/CNTROO/INT10 e 10

dnoio g1/084
dnoio v1/08Y

20 |-a» P3_4/SCS/SDA/ICMP1_1

19 |-a-m P3_3/TCIN/INT3/SSIO0/CMP1_0
18 |-e» P1_0/KIO/ANS/CMPO_0

17 |- P1_1/KIT/AN9/CMPO_1

16 |-«— P4_2/VREF

15 |-« P1_2/KIZ/AN10/CMPOQ_2

14 |-a» P1_3/KI3/AN11/TZOUT

13 |-«» P1_4/TXDO

12 |-«» P1_5/RXDO/CNTROLINTIL

11 |-e» P1_6/CLKO0/SSIO1

1. P4_7 is an input-only port.

Package: PLSP0020JB-A (20P2F-A)

Figure 1.4 Pin Assignments for PLSP0020JB-A Package (Top View)
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R8C/1A Group, R8C/1B Group

1. Overview

Table 1.6 Pin Name Information by Pin Number of PLSP0020JB-A, PRDP0020BA-A Packages
I/0 Pin Functions for Peripheral Modules
. Clock
Pin Cor_1tro| Port ' Serial | Synchronous | I12C bus A/ID
Number Pin Interrupt Timer Interface Sgrial I/O with | Interface | Converter
Chip Select
1 P3 5 CMP1_2 SSCK SCL
2 P37 CNTRO | TXD1 SSO
3 RESET
4 XOuT P4 7
5 VSS/AVSS
6 XIN P4 6
7 VCC/AVCC
8 MODE
9 P45 | iNTO RXD1
10 P1 7 | INTI0 | CNTROO
11 P1 6 CLKO SSI01
12 P15 | INT1L | CNTRO1 | RXDO
13 P1 4 TXDO
14 P1 3 K3 TZOUT AN11
15 P12 K2 | CMPO_2 AN10
16 VREF P4 2
17 P11 Ki1 CMPO_1 AN9
18 P10 KIo CMPO_O ANS8
19 P3 3 INT3 TCIN/ SSI00
CMP1_0
20 P3 4 CMP1 1 sSCS SDA
Rev.1.40 Dec 08, 2006 Page 13 of 45 RENESAS
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R8C/1A Group, R8C/1B Group 1. Overview
Table 1.7 Pin Name Information by Pin Number of PWQNOO28KA-B Package
I/0 Pin Functions for Peripheral Modules
. Clock

Pin C"r.‘”o' Port . Serial | Synchronous | 12C bus A/D

Number Pin Interrupt Timer Interface Sgrial I/O with | Interface | Converter
Chip Select
1 NC
2 XOUT P4 7
3 VSS/AVSS
4 NC
5 NC
6 XIN P4 6
7 NC
8 VCC/AVCC
9 MODE
10 P4 5| INTO RXD1
11 P17 | INT10 CNTROO
12 P1 6 CLKO SSI01
13 P15 | INT1L CNTRO1 RXDO
14 P1 4 TXDO
15 NC
16 P1 3 KI3 TZOUT AN11
17 P12 K12 CMPO_2 AN10
18 NC
19 NC
20 VREF P4 2
21 NC
22 P11 KiL CMPO_1 AN9
23 P1LO KIo CMPO_0 AN8
24 P3 3| INT3 |TCIN/CMP1_0 SSI00
25 P3 4 CMP1_1 sSCS SDA
26 P3 5 CMP1 2 SSCK SCL
27 P37 CNTRO TXD1 SSO
28 RESET
Rev.1.40 Dec 08,2006 Page 14 of 45 :{ENESAS
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R8C/1A Group, R8C/1B Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (I)

The | flag enables maskable interrupts.
Interrupts are disabled when the | flag is set to 0, and are enabled when the | flag is set to 1. The |
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, 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.
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R8C/1A Group, R8C/1B Group 3. Memory

3. Memory

3.1 R8C/1A Group

Figure 3.1 is a Memory Map of R8C/1A Group. The R8C/1A Group has 1 Mbyte of address space from
addresses 00000h to FFFFFh.

The internal ROM is allocated lower addresses, beginning with address OFFFFh. For example, a 16-
Kbyte internal ROM area is allocated addresses 0C0O00h 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 1-
Kbyte internal RAM area is allocated addresses 00400h to 007FFh. 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
(See 4. Special Function
Registers (SFRs))
002FFh
00400h
Internal RAM
OXXXXh
OFFDCh E Undefined instruction E
= Overflow E
E BRK instruction E
= Address match =
E Single step 3
oYYYYh F Watchdog timersoscillation stop detectionsvoltage monitor 2 5
- Address break =
Internal ROM E (Reserved) E
OFFFFh OFFFFh E Reset =
Expanded area
FFFFFh
NOTE:

1. The blank regions are reserved. Do not access locations in these regions.

Internal ROM Internal RAM
Part Number Size Address Size Address
0YYYYh OXXXXh
R5F211A4SP, R5F211A4DSP, R5F211A4DD, R5F211A4NP,
R5F211A4XXXSP, R5F211A4DXXXSP, R5F211A4XXXDD, 16 Kbytes 0C000h 1 Kbyte 007FFh
R5F211A4XXXNP
R5F211A3SP, R5F211A3DSP, R5F211A3DD, R5F211A3NP,
R5F211A3XXXSP, R5F211A3DXXXSP, R5F211A3XXXDD, 12 Kbytes 0D000h 768 bytes 006FFh
R5F211A3XXXNP
R5F211A2SP, R5F211A2DSP, R5F211A2DD, R5F211A2NP,
R5F211A2XXXSP, R5F211A2DXXXSP, R5F211A2XXXDD, 8 Kbytes 0EO00Oh 512 bytes 005FFh
R5F211A2XXXNP
R5F211A1SP, R5F211A1DSP, R5F211A1DD,
4 Kbytes 0F000h 384 bytes 0057Fh
R5F211A1XXXSP, R5F211A1DXXXSP, R5F211A1XXXDD

Figure 3.1 Memory Map of R8C/1A Group
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R8C/1A Group, R8C/1B Group 4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4)(%)

Address Register Symbol After reset
00COh A/D Register AD XXh
00C1h XXh
00C2h
00C3h
00C4h
00C5h
00C6h
00C7h
00C8h
00C9%h
00CAh
00CBh
00CCh
00CDh
00CEh
00CFh
00DOh
00D1h
00D2h
00D3h
00D4h A/D Control Register 2 ADCON2 00h
00D5h
00D6h A/D Control Register 0 ADCONO 00000XXXb
00D7h A/D Control Register 1 ADCON1 00h
00D8h
00D%h
00DAh
00DBh
00DCh
00DDh
00DEh
00DFh
00EOh
00E1lh 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
00ES9h
00EAh Port P4 Direction Register PD4 00h
00EBh
00ECh
00EDh
00EEh
00EFh
00FOh
00F1h
00F2h
00F3h
00F4h
00F5h
00F6h
00F7h
00F8h Port Mode Register PMR 00h
00F9h
00FAh
00FBh
00FCh Pull-Up Control Register 0 PURO 00XX0000b
00FDh Pull-Up Control Register 1 PUR1 XXXXXX0Xb
00FEh Port P1 Drive Capacity Control Register DRR 00h
00FFh Timer C Output Control Register TCOUT 00h

01B3h Flash Memory Control Register 4 FMR4 01000000b
01B4h
01B5h Flash Memory Control Register 1 FMR1 1000000Xb
01B6h
01B7h Flash Memory Control Register 0 FMRO 00000001b

[ OFFFFh [ Optional Function Select Register [OFS [(2

X: Undefined

NOTES:
1. Blank regions, 0100h to 01B2h and 01B8h to 02FFh are all reserved. Do not access locations in these regions.
2. The OFS register cannot be changed by a user program. Use a flash programmer to write to it.
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R8C/1A Group, R8C/1B Group 5. Electrical Characteristics

Table 5.3 A/D Converter Characteristics

. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Resolution Vref = VcC - - 10 Bits
- Absolute 10-bit mode 6AD = 10 MHz, Vref=Vcc=5.0 V - - +3 LSB
accuracy 8-bit mode ¢AD = 10 MHz, Vref=Vcc = 5.0 V - - +2 LSB
10-bit mode ¢AD = 10 MHz, Vref = Vcc = 3.3 VB) - - 5 LSB
8-bit mode ¢AD = 10 MHz, Vref = Vcc = 3.3 V) - - +2 LSB
Riadder Resistor ladder Vref = Vce 10 - 40 kQ
teonv Conversion time | 10-bit mode ¢AD = 10 MHz, Vref=Vcc = 5.0 V 3.3 - - us
8-bit mode ¢AD = 10 MHz, Vref=Vcc = 5.0 V 2.8 - - us
Vref Reference voltage 2.7 - Vce \%
Via Analog input voltage® 0 - AVce \Y;
- A/D operating Without sample and 0.25 - 10 MHz
clock hold
frequency(® With sample and hold 1 - 10 MHz

NOTES:
1. Vcc=AVcc =2.7105.5V at Topr = -20 to 85 °C / -40 to 85 °C, unless otherwise specified.
2. Iffl exceeds 10 MHz, divide f1 and ensure the A/D operating clock frequency (¢AD) is 10 MHz or below.
3. If AVccis less than 4.2 V, divide f1 and ensure the A/D operating clock frequency (¢AD) is f1/2 or below.
4. When the analog input voltage is over the reference voltage, the A/D conversion result will be 3FFh in 10-bit mode and FFh in
8-bit mode.

P1 ' O

P3 30pF

-

P4

Figure 5.1 Port P1, P3, and P4 Measurement Circuit
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R8C/1A Group, R8C/1B Group

5. Electrical Characteristics

Table 5.8 Reset Circuit Electrical Characteristics (When Using Voltage Monitor 1 Reset)
Symbol Parameter Condition Standard Unit
Min. Typ. Max.
Vpor2 Power-on reset valid voltage -20°C < Topr < 85°C - - Vdet1 \%
tw(vpor2-vdet1) | Supply voltage rising time when power-on reset is -20°C < Topr < 85°C, - - 100 ms
deasserted®) tw(por2) > 0s(3)

NOTES:
1. This condition is not applicable when using with Vcc > 1.0 V.
2. When turning power on after the time to hold the external power below effective voltage (Vpor1) exceeds10 s, refer to Table
5.9 Reset Circuit Electrical Characteristics (When Not Using Voltage Monitor 1 Reset).
3. tw(por2) is the time to hold the external power below effective voltage (Vpor2).
Table 5.9 Reset Circuit Electrical Characteristics (When Not Using Voltage Monitor 1 Reset)
Symbol Parameter Condition Standard Unit
Min. Typ. Max.
Vpor1 Power-on reset valid voltage -20°C < Topr < 85°C - - 0.1 \%
tw(vpori-vdetl) | Supply voltage rising time when power-on reset is 0°C < Topr < 85°C, - - 100 ms
deasserted tw(por1) > 10 s(2
tw(Vpori-vdetl) | Supply voltage rising time when power-on reset is -20°C < Topr < 0°C, - - 100 ms
deasserted tw(por1) > 30 s(2)
tw(vpori-vdetl) | Supply voltage rising time when power-on reset is -20°C < Topr < 0°C, - - 1 ms
deasserted tw(por1) > 10 s(2)
tw(Vpori-vdetl) | Supply voltage rising time when power-on reset is 0°C < Topr < 85°C, - - 0.5 ms
deasserted tw(por1) > 1 s(2)
NOTES:
1. When not using voltage monitor 1, use with Vcc> 2.7 V.
2. tw(por1) is the time to hold the external power below effective voltage (Vpor1).
Vdet1® Vdet1®)
— Veemin
Vpor2
Vporl < > <l N|
] t Sampling time(® 2 C o
< tw(por1) »le W(VPOT1*Vd911>) pling tw(por2) tw(Vpor2—Vdet1)
Internal reset signal
(“L” valid) P P N
1 a3 S S )
fRING-S fRING-S
NOTES:

1. Hold the voltage inside the MCU operation voltage range (Vccmin or above) within the sampling time.
2. The sampling clock can be selected. Refer to 7. Voltage Detection Circuit for details.
3. Vdet1 indicates the voltage detection level of the voltage detection 1 circuit. Refer to 7. Voltage Detection Circuit for details.

Figure 5.3 Reset Circuit Electrical Characteristics
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R8C/1A Group, R8C/1B Group 5. Electrical Characteristics

Table 5.10 High-Speed On-Chip Oscillator Circuit Electrical Characteristics

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

- High-speed on-chip oscillator frequency when the Vce =5.0V, Topr = 25 °C - 8 - MHz
reset is deasserted

- High-speed on-chip oscillator frequency 0to +60 °C/5 V + 5 %@Q) 7.76 - 8.24 | MHz

temperature ® supply voltage dependence(?) -20to +85 °C/2.7t0 5.5 V) | 7.68 - 8.32 | MHz

-40to +85°C/2.7t0 5.5 V) | 7.44 - 8.32 | MHz

NOTES:
1. The measurement condition is Vcc = 5.0 V and Topr = 25 °C.
2. Referto 10.6.4 High-Speed On-Chip Oscillator Clock for notes on high-speed on-chip oscillator clock.
3. The standard value shows when the HRAL register is assumed as the value in shipping and the HRA2 register value is set to
00h.

Table 5.11 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 = 2.7 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 CPU clock supply starts after the interrupt is acknowledged to exit stop mode.

Rev.1.40 Dec 08,2006 Page300f45 LRXENESAS
REJ03B0144-0140



R8C/1A Group, R8C/1B 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

3§ V
SCS (output)

I(@

[\

|

tHI

>

=T

I

R

tLo

Lo |

tHI

tFALL

tsucvyc

.

)
tRISE

IRWA

v

1

o

tsu
€

»

VIH or VoH

VIH or VOH

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

- (@
top 5)
—> |
«
>§ §< >< >< ) ><
- 7 (C
tH PA

[\

=1

JL

tHI

»|

I

R

tto |
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tHI
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RUAwA
/7
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|

£

tRISE

AW,

XL
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—>|

—

\
)

-0

)

tsu

CPHS, CPOS: Bits in SSMR register

o

Figure 5.4 I/0 Timing of Clock Synchronous Serial I1/O with Chip Select (Master)
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R8C/1A Group, R8C/1B Group 5. Electrical Characteristics

Table 5.15 Electrical Characteristics (2) [Vcc =5 V] (Topr = -40 to 85 °C, unless otherwise specified.)

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

Icc Power supply current | High-speed | XIN = 20 MHz (square wave) - 9 15 mA
(Vcc=3.3t05.5V) |mode High-speed on-chip oscillator off
Single-chip mode, Low-speed on-chip oscillator on = 125 kHz
output pins are open, No division

other pins are Vss, XIN = 16 MHz (square wave) - 8 14 mA
AID converter is High-speed on-chip oscillator off

stopped Low-speed on-chip oscillator on = 125 kHz
No division

XIN = 10 MHz (square wave) - 5 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
No division

Medium- XIN = 20 MHz (square wave) - 4 - mA
speed mode | High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

XIN = 16 MHz (square wave) - 3 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

XIN = 10 MHz (square wave) - 2 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

High-speed | Main clock off - 4 8 mA
on-chip High-speed on-chip oscillator on = 8 MHz
oscillator Low-speed on-chip oscillator on = 125 kHz
mode No division

Main clock off - 15 - mA
High-speed on-chip oscillator on = 8 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

Low-speed Main clock off - 110 300 pA
on-chip High-speed on-chip oscillator off

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

FMR47 =1

Wait mode Main clock off - 40 80 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 =0

Wait mode Main clock off - 38 76 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 =0

Stop mode Main clock off, Topr = 25 °C - 0.8 3.0 A
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10=1

Peripheral clock off

VCA27 =VCA26 =0
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R8C/1A Group, R8C/1B Group

5. Electrical Characteristics

Table 5.21 Electrical Characteristics (3) [Vcc = 3V]
. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage Except Xout loH = -1 mA Vcec -0.5 - Vce \%
Xout 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 P1_0 to loL=1mA - - 0.5 \%
P1_3, Xout
P1 0toP1_3 Drive capacity loL =2 mA - - 0.5 \%
HIGH
Drive capacity loL=1mA - - 0.5 \%
LOW
Xout Drive capacity loL=0.1 mA - - 0.5 \%
HIGH
Drive capacity loL = 50 pA - - 0.5 \%
LOW
VT+VT- | Hysteresis INTO, INTZ, INT3, 0.2 - 0.8 \
KIO, KI1, K12, KI3,
CNTRO, CNTR1,
TCIN, RXDO
RESET 0.2 - 18 \
IiH Input “H” current VI=3V - - 4.0 HA
I Input “L” current Vi=0V - - -4.0 HA
RpuLLuP | Pull-up resistance VI=0V 66 160 500 kQ
R#xIN Feedback resistance | XIN - 3.0 - MQ
frRING-s | Low-speed on-chip oscillator frequency 40 125 250 kHz
VVRAM RAM hold voltage During stop mode 2.0 - - \%
NOTE:

1. Vcc=2.710 3.3V at Topr = -20 to 85 °C / -40 to 85 °C, f(XIN) = 10 MHz, unless otherwise specified.
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R8C/1A Group, R8C/1B Group 5. Electrical Characteristics

Table 5.22 Electrical Characteristics (4) [Vcc = 3 V] (Topr =-40 to 85 °C, unless otherwise specified.)

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

Icc Power supply current | High-speed | XIN = 20 MHz (square wave) - 8 13 mA
(Vcc=2.7t03.3V) |mode High-speed on-chip oscillator off
Single-chip mode, Low-speed on-chip oscillator on = 125 kHz
output pins are open, No division

other pins are Vss, XIN = 16 MHz (square wave) - 7 12 mA
AID converter is High-speed on-chip oscillator off

stopped Low-speed on-chip oscillator on = 125 kHz
No division

XIN = 10 MHz (square wave) - 5 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
No division

Medium- XIN = 20 MHz (square wave) - 3 - mA
speed mode | High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

XIN = 16 MHz (square wave) - 25 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

XIN = 10 MHz (square wave) - 1.6 - mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

High-speed | Main clock off - 35 7.5 mA
on-chip High-speed on-chip oscillator on = 8 MHz
oscillator Low-speed on-chip oscillator on = 125 kHz
mode No division

Main clock off - 15 - mA
High-speed on-chip oscillator on = 8 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

Low-speed Main clock off - 100 280 pA
on-chip High-speed on-chip oscillator off

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

FMR47 =1

Wait mode Main clock off - 37 74 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 =0

Wait mode Main clock off - 35 70 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 =0

Stop mode Main clock off, Topr = 25 °C - 0.7 3.0 A
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10=1

Peripheral clock off

VCA27 =VCA26 =0
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R8C/1A Group, R8C/1B 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
Vcc=3V
{c(CK) o
| LW(CKH) 5
CLKi
P tw(ckL) >
thc
TXDi >< ><
—ldc-O) o tsu(d-c th(c-D)
RXDi
i=0orl
Figure 5.16 Serial Interface Timing Diagram when Vcc =3V
Table 5.27 External Interrupt INTO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tW(INH) INTO input “H” width 380() - ns
tw(NL) INTO input “L” width 38002 - ns

NOTES:
1. When selecting the digital filter by the INTO input filter select bit, use an INTO 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 INTO input filter select bit, use an INTO input LOW width of either (1/digital filter clock
frequency x 3) or the minimum value of standard, whichever is greater

Vcc=3V

twW(NL)

INTO input
TW(INH) 3

Figure 5.17 External Interrupt INTO Input Timing Diagram when Vcc =3V
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R8C/1A Group, R8C/1B 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] |
P-LSSOP20-4.4x6.5-0.65 | PLSP0020JB-A | 20P2F-A \ 01g |

20

ARARARAAR

Q
EERERLELE

He

NOTE)
1. DIMENSIONS "*1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Reference| Pimension in Millimeters
Symbol | Min | Nom | Max
D | 64|65 66
E 43|44 45
A2 | — [115| —
Al — | — 145
A1 0 0.1 ] 0.2
bp [0.17]0.22]0.32

aislalatatatalatage

P

SIVIVIVIIVIVAVIVEY

At

i
1
.

SEATING PLANE

Ay Detail F

¢ [013]0.15)| 0.2
i 0° | — | 10°
He [ 62 ] 64 | 6.6
e 10.53]0.65|0.77
y |—|— 010
L ]03]05]07

JEITA Package Code | RENESASCode | Previous Code | MASS[Typ.] |

P-SDIP20-6.3x19-1.78 | PRDP0020BA-A | 20P4B \ 1.0g

NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

Reference| Pimension in Millimeters
Symeel | Min | Nom| Max
e | 7.32]7.62]|7.92
D [18.8]19.0] 19.2
E [6.15] 6.3 | 6.45
Al — | — |45
A1 | 051 — | —
A2 | — | 33| —
bp | 0.38]0.48] 0.58
bs [ 09] 10[ 1.3
¢ 10.22]0.27] 0.34

[ 0° | — | 15°
e [1.528(1.778|2.028
L 30| — | —
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R8C/1A Group, R8C/1B Group Package Dimensions

JEITA Package Code | RENESAS Code [ Previous Code | MASS[Typ.] |
P-HWQFN28-5x5-0.50 | PWQNO0028KA-B | 28PJW-B | 0055 |

22

|
|

2 ‘ 14
|

0000000

28

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

\
|
|
|
|
|
I
*2
E
|
|=nnnmnnn=|
I

|
28 ‘ 8
|
L
\

~ o
)
>
= |

s

1 7 ‘ i E] DO NOT INCLUDE MOLD FLASH.
Dimension in Millimeters

Symbel [ Min [ Nom | Max

‘ D 49| 50| 51

| /\ o < E | 49| 50 5.1

- — J—

|=nnnmn(‘vn=| U Y [ B ‘ :70'77508
‘ d A | 0 | 0 [0.05

Aly] . Detail F bp [0.15] 0.2 ]0.25
€ | — ] 05| —

Lp 05| 06| 0.7

X — | — | 0.05

y — | — [ 0.05

D | — | 20| —

Ei | — ] 20] —
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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,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, 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 products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
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
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, operating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. 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
caused by fire in the event of the failure of a Renesas 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 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.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval from Renesas.
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