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R8C/22 Group, R8C/23 Group 1. Overview

1.2 Performance Overview

Table 1.1 outlines the Functions and Specifications for R8C/22 Group and Table 1.2 outlines the Functions and
Specifications for R8C/23 Group.

Table 1.1 Functions and Specifications for R8C/22 Group
Item Specification
CPU Number of fundamental instructions | 89 instructions
Minimum instruction execution time |50 ns (f(XIN) = 20 MHz, VCC =3.0t0 5.5 V)
100 ns (f(XIN) = 10 MHz, VCC = 2.7 t0 5.5 V)

Operating mode Single-chip

Address space 1 Mbyte

Memory capacity Refer to Table 1.3 Product Information for R8C/22 Group
Peripheral Ports I/O ports: 41 pins, Input port: 3 pins
Function Timers Timer RA: 8 bits x 1 channel,

Timer RB: 8 bits x 1 channel
(Each timer equipped with 8-bit prescaler)
Timer RD: 16 bits x 2 channel
(Circuits of input capture and output compare)
Timer RE: With compare match function
Serial interface 1 channel (UARTO)
Clock synchronous I/O, UART
1 channel (UART1)
UART
Clock synchronous serial interface |1 channel
I2C bus interface(?), Clock synchronous serial 1/0 with chip

select
LIN module Hardware LIN: 1 channel
(timer RA, UARTO)
CAN module 1 channel with 2.0B specification: 16 slots
A/D converter 10-bit A/D converter: 1 circuit, 12 channels
Watchdog timer 15 bits x 1 channel (with prescaler)
Reset start selectable
Interrupt Internal: 14 sources, External: 6 sources, Software: 4 sources,
Priority level: 7 levels
Clock generation circuits 2 circuits

XIN clock generation circuit (with on-chip feedback resistor)
On-chip oscillator (high speed, low speed)
High-speed on-chip oscillator has frequency adjustment

function.

Oscillation stop detection Stop detection of XIN clock oscillation

function

Voltage detection circuit On-chip

Power-on reset circuit include On-chip
Electric Supply voltage VCC =3.0to 5.5V (f(XIN) = 20 MHz)(D, J version)
Characteristics VCC =3.0t0 5.5V (f(XIN) = 16 MHz)(K version)

VCC = 2.7 to 5.5 V (f(XIN) = 10 MHz)
Current consumption Typ. 12.5 mA (VCC =5V, f(XIN) = 20 MHz, High-speed on-

chip oscillator stopping)

Typ. 6.0 mA (VCC =5V, f(XIN) = 10 MHz, High-speed on-chip
oscillator stopping)

Flash Memory | Programming and erasure voltage |VCC =2.7t05.5V

Programming and erasure 100 times
endurance
Operating Ambient Temperature -40 to 85°C
-40 to 125°C (option(1)
Package 48-pin mold-plastic LQFP

NOTES:
1. When using options, be sure to inquire about the specification.
2. 12C bus is a registered trademark of Koninklijke Philips Electronics N.V.
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R8C/22 Group, R8C/23 Group 1. Overview
1.3 Block Diagram
Figure 1.1 shows a Block Diagram.
A R S S ) S
4 Y v Y v vy Y
/0 port [ PortPo | [ PortP1 | [ PortP2 | [ PortP3 |[ PortP4 | [ PortP6 |
Timer A/D converter System clock
(10 bits x 12 channels) generation circuit
. . XIN-XOUT
222: Eg (g E::) UART or High-speed on-chip oscillator
. ) ( ) clock synchronous serial I/0 Low-speed on-chip oscillator
Timer RD (16 bits X ZChaI’lnels) (8 bits x 1 channel)
Timer RE (8 bits)
UART
(8 bits X 1 channel)
12C bus interface or
clock synchronous serial I/0 CAN module
with chip select (1 channel)
(8 bits x 1 channel)
LIN module
(1 channel)
Watchdog timer R8C CPU core Memory
ROH | ROL SB ROM®
RIH | RIL P
R2
R3 ISP
RAM®
A0
AL
FB I FLG |
Multiplier
o /)
NOTES:
1. ROM size depends on MCU type.
2. RAM size depends on MCU type.
Figure 1.1 Block Diagram
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R8C/22 Group, R8C/23 Group

1. Overview

1.4 Product Information

Table 1.3 lists Product Information for R8C/22 Group and Table 1.4 lists Product Information for R8C/23 Group.

Table 1.3 Product Information for R8C/22 Group Current of Aug. 2008
Type No. ROM Capacity |RAM Capacity| Package Type Remarks

R5F21226DFP 32 Khytes 2 Kbytes PLQPO0048KB-A |D version Flash memory

R5F21227DFP 48 Kbytes 2.5 Kbytes PLQPO0048KB-A version

R5F21228DFP 64 Kbytes 3 Kbytes PLQPO0048KB-A

R5F21226JFP 32 Khytes 2 Khytes PLQPO0048KB-A |J version

R5F21227JFP 48 Kbytes 2.5 Kbytes PLQPO0048KB-A

R5F21228JFP 64 Kbytes 3 Kbytes PLQPO0048KB-A

R5F2122AJFP 96 Kbytes 5 Kbytes PLQPO0048KB-A

R5F2122CJFP 128 Kbytes(®) 6 Kbytes PLQPO0048KB-A

R5F21226KFP 32 Kbytes 2 Kbytes PLQPO0048KB-A |K version

R5F21227KFP 48 Kbytes 2.5 Kbytes PLQPO0048KB-A

R5F21228KFP 64 Kbytes 3 Kbytes PLQPO0048KB-A

R5F2122AKFP 96 Kbytes 5 Kbytes PLQPO0048KB-A

R5F2122CKFP 128 Kbytes() 6 Kbytes PLQP0048KB-A

NOTE:

1. Do not use addresses 20000h to 23FFFh because these areas are used for the emulator debugger.
Refer to 24. Notes on Emulator Debugger of Hardware Manual.

Part number R5F 21226J

XX FP

L

Package type:

FP: PLQP0048KB-A
(0.5 mm pin-pitch, 7 mm square body)

ROM number

Classification

D: Operating ambient temperature -40°C to 85°C (D version)
J: Operating ambient temperature -40°C to 85°C (J version)
K: Operating ambient temperature -40°C to 125°C (K version)

ROM capacity
6: 32 KB
7: 48 KB
8: 64 KB
A: 96 KB
C: 128 KB

R8C/22 Group
R8C/2x Series

Memory type

F: Flash memory version

Renesas MCU

Renesas semiconductors

Figure 1.2

Type Number, Memory Size, and Package of R8C/22 Group
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R8C/22 Group, R8C/23 Group

1. Overview

Table 1.4 Product Information for R8C/23 Group Current of Aug. 2008
Type No. PrograrsoR,\O/llv(l: aps;lZFlash RAM Capacity| Package Type Remarks

R5F21236DFP 32 Kbytes 1 Kbyte X 2 |2 Kbytes PLQP0048KB-A |D version | Flash

R5F21237DFP 48 Kbytes 1 Kbyte X 2 |2.5 Kbytes PLQPO048KB-A memory

R5F21238DFP 64 Kbytes 1 Kbyte X 2 |3 Kbytes PLQPO0048KB-A version

R5F21236JFP 32 Kbytes 1 Kbyte X 2 |2 Kbytes PLQPO0048KB-A |J version

R5F21237JFP 48 Kbytes 1 Kbyte X 2 |2.5 Kbytes PLQP0048KB-A

R5F21238JFP 64 Kbytes 1 Kbyte X 2 |3 Kbytes PLQPO048KB-A

R5F2123AJFP 96 Kbytes 1 Kbyte X 2 |5 Kbytes PLQPO0048KB-A

R5F2123CJFP 128 Kbytes(?) | 1 Kbyte X 2 |6 Kbytes PLQP0048KB-A

R5F21236KFP 32 Khytes 1 Kbyte X 2 |2 Kbytes PLQPO0048KB-A |K version

R5F21237KFP 48 Kbytes 1 Kbyte X 2 |2.5 Kbytes PLQPO0048KB-A

R5F21238KFP 64 Kbytes 1 Kbyte X 2 |3 Kbytes PLQP0048KB-A

R5F2123AKFP 96 Kbytes 1 Kbyte X 2 |5 Kbytes PLQPO0048KB-A

R5F2123CKFP 128 Kbytes(1) | 1 Kbyte X 2 |6 Kbytes PLQPO0048KB-A

NOTE:

1. Do not use addresses 20000h to 23FFFh because these areas are used for the emulator debugger.
Refer to 24. Notes on Emulator Debugger of Hardware Manual.

Part number

R5F 21236 J XX

FP

L Package type:

FP: PLQPO048KB-A

t—————————— ROM number

6: 32 KB
7:48 KB
8. 64 KB
A: 96 KB
C: 128 KB

Memory type

Classification
D: Operating ambient temperature -40°C to 85°C (D version)
J: Operating ambient temperature -40°C to 85°C (J version)
K: Operating ambient temperature -40°C to 125°C (K version)

ROM capacity

R8C/23 Group

R8C/2x Series

F: Flash memory version

Renesas MCU

Renesas semiconductors

(0.5 mm pin-pitch, 7 mm square body)

Figure 1.3

Type Number, Memory Size, and Package of R8C/23 Group
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R8C/22 Group, R8C/23 Group 1. Overview

15 Pin Assignments
Figure 1.4 shows Pin Assignments (Top View).

Pin assignments (top view)

32 | > P3_0/TRAO
31 ]«» P3_1/TRBO
30 | <> P1_0/KIO/ANS
29 | > P1_1/KIT/AN9

| 28 | <> P1_2/KI2/AN10
27 ] <> P6_7/INT3/RXD1
| 26 | <> P6_6/INT2/TXD1
| 25 | > P4_5/NTO

36 | <> P0_7/ANO
(35| «» P63
(34 ] > P6_4
[33] = P6_5

PO_6/AN1 - | 37 24 |-a» P1_3/KI3/AN11
PO_5/AN2 4| 38 23 | -» P1_4/TXDO
PO_4/AN3 | 39 | 22| «-» P1_5/RXDO/(TRAIO)/(INTI)@
P4_2/VREF —»| 40 21 | -» P1_6/CLKO
P6_O/TREO | 41 20 | -« P1_7/TRAIO/INTI
P6_2/CRX0 -a»-| 42 R8C/22 Group, 19 |- P2_0/TRDIOAO/TRDCLK
P6_1/CTXO <[ 43 R8C/23 Group 18 | - P2_1/TRDIOBO
PO_3/AN4 | 44 17 | <> P2_2/TRDIOCO
PO_2/AN5 | 45 16 | <-» P2_3/TRDIODO
PO_1/ANG -t | 46 15 | <> P2_4/TRDIOA1
PO_O/AN7 | 47 14 | -» P2_5/TRDIOB1
P3_7/SSO <«»| 48 Q 13 | -» P2_6/TRDIOC1
ol 0 S R B Bl
5B B8 IEE 8283
3 o022l R <o 23
3 &2 N3y 9E
z o o

Package: PLQP0048KB-A

0.5 mm pin pitch, 7 mm square bod
NOTES: pinp a Y

1. P4_7is 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 Pin Assignments (Top View)
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R8C/22 Group, R8C/23 Group 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU Registers. The CPU contains 13 registers. Of these, RO, R1, R2, R3, A0Q, Al, and FB
comprise aregister bank. Two sets of register banks are provided.

b31 bl5 b8b7 b

T TR ROH (high-order of RO) | ROL (low-order of RO) ||
[ R3 R1H (high-order of R1) | RIL (low-order of R1) ||
R2 H Data registers®

R3

A0 I )
1 Address registers®
Al

FB I Frame base registers®

b19 b15 b0

| INTBH | INTBL | Interrupt table register

The 4-high order bits of INTB are INTBH and
the 16-low order bits of INTB are INTBL.

b19 bo
| PC | Program counter
b15 bo
uUskP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 bo
| FLG | Flag register
e b8 b7 bOE
Ll e [ [ [ ] [u[ifo[e]s[z[p]c]
Carry flag
Debug flag
Zero flag
Sign flag

Register bank select flag
Overflow flag

Interrupt enable flag

Stack pointer select flag
Reserved area

Processor interrupt priority level
Reserved area

NOTE:
1. A register bank comprises these registers. Two sets of register banks are provided.

Figure 2.1 CPU Registers
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R8C/22 Group, R8C/23 Group

3.

Memory

3.1 R8C/22 Group

Figure 3.1 shows a Memory Map of R8C/22 Group. The R8C/22 Group has 1 Mbyte of address space from
address 00000h to FFFFFh.

Theinternal ROM is allocated lower addresses, beginning with address OFFFFh. For example, a 48-Kbyte internal
ROM is 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 2.5-Kbyte
internal RAM is allocated addresses 00400h to OODFFh. 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 (SFR) are allocated addresses 00000h to 002FFh and 01300h to 0147Fh (SFR area for
CAN). The peripheral function control registers are allocated here. All addresses within the SFR, which have
nothing allocated are reserved for future user and cannot be accessed by users.

00000h
SFR
(Refer to 4. Special
Function Registers
002FFh (SFRs)
00400h
Internal RAM
OXXXXh
01300h Reserved area®
02000h OFFDCh £ —— .
E Undefined instruction El
03000h e g Overflow E|
Internal RAM rd E BRK instruction 3
0SSSSh E Address match E
e E Single step 3
0YYYYh E Watchdog timersoscillation stop detectionsvoltage detection =
Internal ROM E Address break 3
(program ROM) E (Reserved) E
E Reset 3
OFFFFh OFFFFh & =
Internal ROM®
77777h (program ROM)
FFFFFh

NOTES:
1. SFR area for CAN is allocated addresses 01300h to 0147Fh.
2. The blank regions are reserved. Do not access locations in these regions.
3. Do not use addresses 20000h to 23FFFh because these areas are used for the emulator debugger. Refer to 24. Notes on
Emulator Debugger.

Internal ROM Internal RAM
Part Number Size | Address OYYYYh |Address Zzzzzh| Size | Address OXXXXh | Address 0SSSSh
REF21226DFP, REF21226JFP, REF21226KFP | 32 Kbytes 08000h : 2 Kbytes 00BFFh :
R5F21227DFP, REF21227JFP, R5F21227KFP | 48 Kbytes 04000h : 25Kbytes|  OODFFh
R5F21228DFP, RE5F21228]FP, R5F21228KFP | 64 Kbytes 04000h 13FFFh 3 Kbytes 00FFFh ;
R5F2122AJFP, R5F2122AKFP 96 Kbytes 04000h 1BFFFh 5 Kbytes 00FFFh 037FFh
R5F2122CJFP, R5F2122CKFP 128 Kbytes| __ 04000h 23FFFh 6 Kbytes 00FFFh 03BFFh

Figure 3.1 Memory Map of R8C/22 Group
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R8C/22 Group, R8C/23 Group

4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6)()
Address Register Symbol After reset
0140h Timer RD Control Register 0 TRDCRO 00h
0141h Timer RD I/O Control Register AO TRDIORAO 10001000b
0142h Timer RD 1/O Control Register CO TRDIORCO 10001000b
0143h Timer RD Status Register 0 TRDSRO 11100000b
0144h Timer RD Interrupt Enable Register 0 TRDIERO 11100000b
0145h Timer RD PWM Mode Output Level Control Register O TRDPOCRO 11111000b
0146h Timer RD Counter 0 TRDO 00h
0147h 00h
0148h Timer RD General Register AO TRDGRAO FFh
0149h FFh
014Ah Timer RD General Register BO TRDGRBO FFh
014Bh FFh
014Ch Timer RD General Register CO TRDGRCO FFh
014Dh FFh
014Eh Timer RD General Register DO TRDGRDO FFh
014Fh FFh
0150h Timer RD Control Register 1 TRDCR1 00h
0151h Timer RD I/O Control Register A1 TRDIORA1 10001000b
0152h Timer RD 1/O Control Register C1 TRDIORC1 10001000b
0153h Timer RD Status Register 1 TRDSR1 11000000b
0154h Timer RD Interrupt Enable Register 1 TRDIER1 11100000b
0155h Timer RD PWM Mode Output Level Control Register 1 TRDPOCR1 11111000b
0156h Timer RD Counter 1 TRD1 00h
0157h 00h
0158h Timer RD General Register Al TRDGRA1 FFh
0159h FFh
015Ah Timer RD General Register B1 TRDGRB1 FFh
015Bh FFh
015Ch Timer RD General Register C1 TRDGRC1 FFh
015Dh FFh
015Eh Timer RD General Register D1 TRDGRD1 FFh
015Fh FFh
0160h
0161h
0162h
0163h
0164h
0165h
0166h
0167h
0168h
0169h
016Ah
016Bh
016Ch
016Dh
016Eh
016Fh
0170h
0171h
0172h
0173h
0174h
0175h
0176h
0177h
0178h
0179h
017Ah
017Bh
017Ch
017Dh
017Eh
017Fh
X: Undefined
NOTE:

1. The blank regions are reserved. Do not access locations in these regions.
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R8C/22 Group, R8C/23 Group 4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9)(1)

Address Register Symbol After reset
1340h
1341h
1342h CANO Acceptance Filter Support Register COAFS XXh
1343h XXh
1344h
1345h
1346h
1347h
1348h
1349h
134Ah
134Bh
134Ch
134Dh
134Eh
134Fh
1350h
1351h
1352h
1353h
1354h
1355h
1356h
1357h
1358h
1359h
135Ah
135Bh
135Ch
135Dh
135Eh
135Fh CANO Clock Select Register CCLKR 00h
1360h CANO Slot 0: Identifier/DLC XXh
1361h XXh
1362h XXh
1363h XXh
1364h XXh
1365h XXh
1366h CANO Slot 0: Data Field XXh
1367h XXh
1368h XXh
1369h XXh
136Ah XXh
136Bh XXh
136Ch XXh
136Dh XXh
136Eh CANO Slot 0: Time Stamp XXh
136Fh XXh
1370h CANO Slot 1: Identifier/DLC XXh
1371h XXh
1372h XXh
1373h XXh
1374h XXh
1375h XXh
1376h CANO Slot 1: Data Field XXh
1377h XXh
1378h XXh
1379h XXh
137Ah XXh
137Bh XXh
137Ch XXh
137Dh XXh
137Eh CANO Slot 1: Time Stamp XXh
137Fh XXh
X: Undefined
NOTE:

1. The blank regions are reserved. Do not access locations in these regions.
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R8C/22 Group, R8C/23 Group 4. Special Function Registers (SFRs)

Table 4.10  SFR Information (10)(2)

Address Register Symbol After reset
1380h CANO Slot 2: Identifier/DLC XXh
1381h XXh
1382h XXh
1383h XXh
1384h XXh
1385h XXh
1386h CANO Slot 2: Data Field XXh
1387h XXh
1388h XXh
1389h XXh
138Ah XXh
138Bh XXh
138Ch XXh
138Dh XXh
138Eh CANO Slot 2: Time Stamp XXh
138Fh XXh
1390h CANO Slot 3: Identifier/DLC XXh
1391h XXh
1392h XXh
1393h XXh
1394h XXh
1395h XXh
1396h CANO Slot 3: Data Field XXh
1397h XXh
1398h XXh
1399h XXh
139Ah XXh
139Bh XXh
139Ch XXh
139Dh XXh
139Eh CANO Slot 3: Time Stamp XXh
139Fh XXh
13A0h CANO Slot 4: Identifier/DLC XXh
13Alh XXh
13A2h XXh
13A3h XXh
13A4h XXh
13A5h XXh
13A6h CANO Slot 4: Data Field XXh
13A7h XXh
13A8h XXh
13A%h XXh
13AAh XXh
13ABh XXh
13ACh XXh
13ADh XXh
13AEh CANO Slot 4: Time Stamp XXh
13AFh XXh
13B0Oh CANO Slot 5: Identifier/DLC XXh
13B1h XXh
13B2h XXh
13B3h XXh
13B4h XXh
13B5h XXh
13B6h CANO Slot 5: Data Field XXh
13B7h XXh
13B8h XXh
13B%h XXh
13BAh XXh
13BBh XXh
13BCh XXh
13BDh XXh
13BEh CANO Slot 5: Time Stamp XXh
13BFh XXh

X: Undefined
NOTE:

1. The blank regions are reserved. Do not access locations in these regions.
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R8C/22 Group, R8C/23 Group 4. Special Function Registers (SFRs)

Table 4.11  SFR Information (11)()

Address Register Symbol After reset
13CO0h CANO Slot 6: Identifier/DLC XXh
13C1h XXh
13C2h XXh
13C3h XXh
13C4h XXh
13C5h XXh
13C6h CANO Slot 6: Data Field XXh
13C7h XXh
13C8h XXh
13C9h XXh
13CAh XXh
13CBh XXh
13CCh XXh
13CDh XXh
13CEh CANO Slot 6: Time Stamp XXh
13CFh XXh
13D0h CANO Slot 7: Identifier/DLC XXh
13D1h XXh
13D2h XXh
13D3h XXh
13D4h XXh
13D5h XXh
13D6h CANO Slot 7: Data Field XXh
13D7h XXh
13D8h XXh
13D%h XXh
13DAh XXh
13DBh XXh
13DCh XXh
13DDh XXh
13DEh CANO Slot 7: Time Stamp XXh
13DFh XXh
13E0h CANO Slot 8: Identifier/DLC XXh
13Elh XXh
13E2h XXh
13E3h XXh
13E4h XXh
13E5h XXh
13E6h CANO Slot 8: Data Field XXh
13E7h XXh
13E8h XXh
13E%h XXh
13EAh XXh
13EBh XXh
13ECh XXh
13EDh XXh
13EEh CANO Slot 8: Time Stamp XXh
13EFh XXh
13FOh CANO Slot 9: Identifier/DLC XXh
13F1h XXh
13F2h XXh
13F3h XXh
13F4h XXh
13F5h XXh
13F6h CANO Slot 9: Data Field XXh
13F7h XXh
13F8h XXh
13F9h XXh
13FAh XXh
13FBh XXh
13FCh XXh
13FDh XXh
13FEh CANO Slot 9: Time Stamp XXh
13FFh XXh

X: Undefined
NOTE:

1. The blank regions are reserved. Do not access locations in these regions.
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R8C/22 Group, R8C/23 Group 5. Electrical Characteristics

Table 5.4 Flash Memory (Program ROM) Electrical Characteristics

. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Program/erase endurance(? R8C/22 Group 1000) - - times
R8C/23 Group 1,0000) - - times
- Byte program time - 50 400 us
- Block erase time - 04 9 s
td(sr-sus) | Time delay from suspend request until - - 97 + CPU clock | us
erase suspend x 6 cycle
- Interval from erase start/restart until 650 - - us
following suspend request
- Interval from program start/restart until 0 - - ns
following suspend request
- Time from suspend until program/erase - - 3 + CPU clock us
restart x 4 cycle
- Program, erase voltage 2.7 - 5.5 \Y
- Read voltage 2.7 - 5.5 \%
- Program, erase temperature 0 - 60 °C
- Data hold time(?) Ambient temperature = 55°C 20 - - year

NOTES:

1. Vcc=2.71t05.5V at Topr = -40 to 85°C (D, J version) / -40 to 125°C (K version), unless otherwise specified.

2. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 100 or 1,000), each block can be erased n times.

For example, if 1,024 1-byte writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is
erased, the programming/erasure endurance still stands at one. However, the same address must not be programmed more
than once per erase operation (overwriting prohibited).

3. Endurance to guarantee all electrical characteristics after program and erase (1 to Min. value can be guaranteed).

4. In a system that executes multiple programming operations, the actual erasure endurance can be reduced by writing to
sequential addresses in turn so that as much of the block as possible is used up before performing an erase operation. For
example, when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to
128 groups before erasing them all in one operation. It is also advisable to retain data on the erasure endurance of each
block and limit the number of erase operations to a certain number.

5. If error occurs during block erase, attempt to execute the clear status register command, then the block erase command at
least three times until the erase error does not occur.

6. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

7. The data hold time includes time that the power supply is off or the clock is not supplied.
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R8C/22 Group, R8C/23 Group 5. Electrical Characteristics

Table 5.5 Flash Memory (Data Flash Block A, Block B) Electrical Characteristics(4)

. Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Program/erase endurance(2) 10,0000 - - times
- Byte program time - 50 400 us
(Program/erase endurance < 1,000 times)
- Byte program time - 65 - us
(Program/erase endurance > 1,000 times)
- Block erase time - 0.2 9 S
(Program/erase endurance < 1,000 times)
- Block erase time - 0.3 - s
(Program/erase endurance > 1,000 times)
td(sr-sus) | Time delay from suspend request until - - 97+ CPUclock | pus
erase suspend x 6 cycle
- Interval from erase start/restart until 650 - - us
following suspend request
- Interval from program start/restart until 0 - - ns
following suspend request
- Time from suspend until program/erase - - 3+CPUclock | ps
restart x 4 cycle
- Program, erase voltage 2.7 - 55 \Y,
- Read voltage 2.7 - 5.5 \%
- Program, erase temperature -40 - 85(8) °C
- Data hold time(®) Ambient temperature = 55°C 20 - - year

NOTES:

1. Vcc=2.71t05.5V at Topr = -40 to 85°C (D, J version) / -40 to 125°C (K version), unless otherwise specified.

2. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 10,000), each block can be erased n times.

For example, if 1,024 1-byte writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is
erased, the programming/erasure endurance still stands at one. However, the same address must not be programmed more
than once per erase operation (overwriting prohibited).

3.  Minimum endurance to guarantee all electrical characteristics after program and erase (1 to Min. value can be guaranteed).

4. Standard of block A and block B when program and erase endurance exceeds 1,000 times. Byte program time to 1,000 times
are the same as that in program ROM.

5. In a system that executes multiple programming operations, the actual erasure endurance can be reduced by writing to
sequential addresses in turn so that as much of the block as possible is used up before performing an erase operation. For
example, when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to
128 groups before erasing them all in one operation. In addition, averaging the erasure endurance between blocks A and B
can further reduce the actual erasure endurance. It is also advisable to retain data on the erasure endurance of each block
and limit the number of erase operations to a certain number.

6. If error occurs during block erase, attempt to execute the clear status register command, then the block erase command at
least three times until the erase error does not occur.

7. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

125°C for K version.
9. The data hold time includes time that the power supply is off or the clock is not supplied.

©
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R8C/22 Group, R8C/23 Group 5. Electrical Characteristics

Suspend request
(Maskable interrupt request)

FMR46 - . . -
Fixed time Clock-dependent time
Access restart
td(SR-sUS)
Figure 5.2 Time delay until Suspend
Table 5.6 Voltage Detection 1 Circuit Electrical Characteristics
- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdet1 Voltage detection level(3, 4) 2.70 | 2.85 | 3.00 \Y
td(vdet1-A) | Voltage monitor 1 reset generation time(5) - 40 200 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(
Vcemin MCU operating voltage minimum value 2.70 - - \%

NOTES:

1. The measurement condition is Vcc = 2.7 V to 5.5 V and Topr = -40°C to 85°C (D, J version) / -40°C to 125°C (K version).

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

3. Hold Vdet2 > Vdet1.

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.

5. Time until the voltage monitor 1 reset is generated after the voltage passes Vdet1 when Vcc falls. When using the digital filter,
its sampling time is added to td(vdet1-A). When using the voltage monitor 1 reset, maintain this time until Vcc = 2.0 V after the
voltage passes Vdet1 when the power supply falls.

Table 5.7 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,
td(vdet2-A) Voltage monitor 2 reset/interrupt request generation - 40 200 us
time(2. 5)
- 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(3)
NOTES:

1. The measurement condition is Vcc = 2.7 V to 5.5 V and Topr = -40°C to 85°C (D, J version) / -40°C to 125°C (K version).

2. Time until the voltage monitor 2 reset/interrupt request is generated since the voltage passes Vdet2.

3. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA27 bit in the VCA2

register to 0.

Hold Vdet2 > Vdet1.

5. When using the digital filter, its sampling time is added to td(vdet2-A). When using the voltage monitor 2 reset, maintain this time
until Vcc = 2.0 V after the voltage passes Vdet2 when the power supply falls.

»
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R8C/22 Group, R8C/23 Group 5. Electrical Characteristics

Table 5.9 High-Speed On-Chip Oscillator Circuit Electrical Characteristics

. Standard .
Symbol Parameter Condition - Unit
Min. Typ. | Max.
fOCO40M High-speed on-chip oscillator frequency temperature |Vcc =4.75V t05.25V, 39.2 40 40.8 | MHz
« supply voltage dependence 0°C < Topr < 60°C()
Vcc=3.0Vto525YV, 38.8 40 41.2 | MHz
-20°C < Topr < 85°C(2)
Vcc=3.0Vto55YV, 384 40 416 | MHz
-40°C < Topr < 85°C(2)
Vcc=3.0Vto55YV, 38.0 40 42.0 | MHz
-40°C < Topr < 125°C(2)
Vcc=27Vto55YV, 37.6 40 42.4 | MHz
-40°C < Topr < 125°C(2)
- The value of the FRA1 register when the reset is 08h 40 F7h -
deasserted
- High-speed on-chip oscillator adjustment range Adjust the FRAL register to - +0.3 - MHz
-1 bit (the value when the
reset is deasserted)
- Oscillation stability time - 10 100 us
- Self power consumption when high-speed on-chip Vce =5.0V, Topr = 25°C - 600 - LA
oscillator oscillating

NOTES:
1. Vcc=2.7Vto5.5V, Topr =-40°C to 85°C (D, J version) / -40°C to 125°C (K version), unless otherwise specified.
2. The standard value shows when the reset is deasserted for the FRAL register.

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

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. | Max.
fOCO-S Low-speed on-chip oscillator frequency 40 125 250 kHz
- Oscillation stability time - 10 100 us
- Self power consumption when low-speed on-chip Vcc =5.0V, Topr = 25°C - 15 - pA
oscillator oscillating

NOTE:
1. Vecc=2.7Vto 5.5V, Topr =-40°C to 85°C (D, J version) / -40°C to 125°C (K version), unless otherwise specified.

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-5) STOP exit time(3) - - 150 us

NOTES:
1. The measurement condition is Vcc = 2.7 to 5.5 V and Topr = -40 to 85°C (D, J version) / -40 to 125°C (K version), unless
otherwise specified.
2. Waiting time until the internal power supply generation circuit stabilizes during power-on.
3. Time until CPU clock supply starts since the interrupt is acknowledged to exit stop mode.
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R8C/22 Group, R8C/23 Group 5. Electrical Characteristics

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

Table 5.16  XINInput

Standard )
Symbol Parameter - Unit
Min. Max.
te(XIN) XIN input cycle time 50 - ns
TWH(XIN) XIN input “H” width 25 - ns
TWL(XIN) XIN input “L” width 25 - ns
Vce = 5V
P texiny N
TWH(XIN) N
XIN input
< twL(xIN) N
Figure 5.8 XIN Input Timing Diagram when Vcc =5V
Table 5.17  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
Vee = 5V
P te(TRAIO) N
tWH(TRAIO)
TRAIO input
< twL(TRAIO) N

Figure 5.9 TRAIO Input Timing Diagram when Vcc =5V
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R8C/22 Group, R8C/23 Group 5. Electrical Characteristics

Table 5.20  Electrical Characteristics (3) [Vcc =3 V]

-, Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage Except XOUT IoH = -1 mA Vcec -0.5 - Vce \%
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 XOUT loL=1mA - - 0.5 \%
XOUT 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, SSI,
SCL, SDA, SSO
RESET 01 0.4 - \
IH Input “H” current VI=3V,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
VRAM RAM hold voltage During stop mode 2.0 - - \%

NOTE:
1. Vcc=2.7t03.3V at Topr =-40 to 85°C (D, J version) / -40 to 125°C (K version), f(XIN) = 10 MHz, unless otherwise specified.
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R8C/22 Group, R8C/23 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 [ RENESASCode |  Previous Code | MASS[Typ]]
P-LQFP48-7x7-0.50 PLQPO048KB-A | 48P6Q-A 0.2g
Hp
o
36 25
AAAARAAAAAAR
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
37 .1, 24 2. DIMENSION "*3" DOES NOT
1 o INCLUDE TRIM OFFSET.
- - bp
- -
| =] by
1 o w w
- - ~ * sl o
- o o - Dimension in Millimeters
1 o Symbol Min [ Nom| Max
- - Terminal cross section D 6.9 7.0 7.1
48 I = E |69]70] 71
® A | — |14 —
WEVEGLELELL: ! Bo| 85190 52
; —————————— He [ 88 ] 9.0 | 9.2
% Index mark A —_ — 1.7
A1 0 01 ] 02
F < ¢ bp |0.17]0.22]0.27
Iy by | — 1020 —
[] T\ o = c ]0.09]0.145] 0.20
/A \m z S c1 0.125
* L ¢ | 0°] — [ &
e | —]05]—
@ aly] oy Detail F X — | — 10.08
o @ y | — [ —[010
Zo | — 075 —
Ze | — 075 —
L 1035]| 05 ]0.65
Li | — 110 ] —
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Tablel.1 R8C/22 Group Performance, Tablel.2 R8C/23 Group
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Serial Interface revised:
- Clock Synchronous Serial Interface: 1 channel

12C bus Interface (3), Clock synchronous serial 1/0 with chip select
- Power-On Reset Circuit added
- Power Consumption value determined

Table 1.3 Product Information of RBC/22 Group, Table 1.4 Product
Information of R8C/23 Group
Date revised.

Figure 1.4 Pin Assignment

Pin name revised:

- P3_5/SSCK(/SCL) — P3_5/ SCL/SSCK

- P3_4/SCS(/SDA) — P3_4/ SDA /SCS

-VSS — VSS/AVSS

-VCC —» VCC/AVCC _
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- P6_7/INT3/(RXD1) — P6_7/INT3/RXD1

- NOTE2 added

Table 1.5 Pin Description

- Analog Power Supply Input: line added

- 12C Bus Interface (IIC) — I12C Bus Interface
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Table 1.6 Pin Name Information by Pin Number revised
- Pin Number 1: (SCL) — SCL

- Pin Number 2: (SDA) — SDA

- Pin Number 9: VSS — VSS/AVSS

- Pin Number 11: VCC —» VCC/AVCC

- Pin Number 26: (TXD1) —» TXD1

- Pin Number 27: (RXD1) - RXD1

Table 4.1 SFR Information (1) revised
- 0013h: XXXXXX00b — 00h

Table 4.3 SFR Information (3) revised
- 00BCh: 0000X000b — 00h/0000X000b

Table 4.4 SFR Information (4) revised
- 00D6h: 00000XXXb — 00h
- 00F5h: UART1 Function Select Register added

Table 4.5 SFR Information (5) revised
- 0104h: TRATR —» TRA
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- 0156h, 0157h: TRDCNT1 — TRD1
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Table 1.1 Functions and Specifications for R8C/22 Group revised.
NOTEL deleted.

Table 1.2 Functions and Specifications for R8C/23 Group revised.
NOTE1 deleted.

Table 1.3 Product Information for R8C/22 Group;

“R5F2122AJFP (D)", “R5F2122CJFP (D), “R5F2122AKFP (D)",
“R5F2122CKFP (D)”, and NOTE added.

Figure 1.2 Type Number, Memory Size, and Package of R8C/22 Group;
“A: 96 KB” and “C: 128 KB” added.

Table 1.4 Product Information for R8C/23 Group;

“R5F2123AJFP (D)”, “R5F2123CJFP (D), “R5F2123AKFP (D)",
“R5F2123CKFP (D)”, and NOTE added.

Figure 1.3 Type Number, Memory Size, and Package of R8C/23 Group;
“A: 96 KB” and “C: 128 KB” added.

Figure 3.1 Memory Map of R8C/22 Group revised.
Figure 3.2 Memory Map of R8C/23 Group revised.

Table 4.1 SFR Information (1)();
NOTES; “The CSPROINI bit in the OFS register is set to 0.”
— “The CSPROINI bit in the OFS register is 0.” revised.

Table 5.1 Absolute Maximum Ratings; Power dissipation revised.
Table 5.2 Recommended Operating Conditions; System clock revised.

Table 5.8 Voltage Monitor 1 Reset Circuit Electrical Characteristics
— Table 5.8 Power-on Reset Circuit, Voltage Monitor 1 Reset Circuit
Electrical Characteristics() replaced.

Table 5.8 revised.

NOTE3 added.

Table 5.9 Power-on Reset Circuit Electrical Characteristics deleted.
Figure 5.3 Power-on Reset Circuit Electrical Characteristics revised.
Table 5.10 High-Speed On-Chip Oscillator Circuit Electrical

Characteristics — Table 5.9 High-Speed On-Chip Oscillator Circuit
Electrical Characteristics revised.
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