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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group 1. Overview

Table 1.6 Specifications for R8C/34Y Group (2)

Item Function Specification
Serial UARTO 1 channel
Interface Clock synchronous serial I/0, UART
UART2 1 channel
Clock synchronous serial I/0, UART, 12C mode (12C-bus), IE mode (IEBus),
multiprocessor communication function

Synchronous Serial 1 channel

Communication Unit (SSU)

LIN Module Hardware LIN: 1 (timer RA, UARTO)

A/D Converter 10-bit resolution x 12 channels, includes sample and hold function, with sweep
mode

Flash Memory * Programming and erasure voltage: VCC =2.7to 5.5V

* Programming and erasure endurance: 10,000 times (data flash)
1,000 times (program ROM)

« Program security: ROM code protect, ID code check

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

« Background operation (BGO) function (data flash)

Operating Frequency/Supply f(XIN) =20 MHz (VCC =2.7t0 5.5 V)
Voltage
Current Consumption Typ. 7 mA (VCC =5.0 V, f(XIN) = 20 MHz)

Operating Ambient Temperature |-40 to 85°C (J version)
-40 to 125°C (K version) (1)

Package 48-pin LQFP
Package code: PLQP0048KB-A (previous code: 48P6Q-A)

Note:
1. Specify the K version if K version functions are to be used.
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group

1. Overview

Table 1.13  Pin Name Information by Pin Number (1)
1/0 Pin Functions for Peripheral Modules
NUTTI%EF Control Pin Port Interrupt Timer Serial Interface SSuU CAN V(l;_\lgg(;oljn(\e/g:taitr)n
Module @ Circuit
1 P3_5 (CLK2) W SSCK
2 P33 INT3 CTS2/RTS2 (ssI) W/scs
(TXD2)/(SDA2)/ L
3 P3_4 (RXD2)/(SCL2) SSI/(SCS) ()
@
4 MODE
5 P4_3
6 P4_4
7 RESET
8 XOuT P4_7
9 VSS/IAVSS
10 XIN P4_6
11 VCC/AVCC
12 P2_7 TRDIOD1
13 P2_6 TRDIOC1
14 P2_5 TRDIOB1
15 P2_4 TRDIOAL
16 P2_3 TRDIODO
17 P22 TRDIOCO
18 P2_1 TRDIOBO
. oo
20 P17 INT1 (TR(S'O)
21 P1_6 CLKO
22 P15 INTLZ @ (TR(f;'O) RXDO
23 P1_4 TRCCLK TXDO
24 P1_3 KI3 TRBO AN11
25 P4 5 INTO ADTRG
26 P6_6 INT2 TRCIOC (TXDZZ()SDAZ)
Notes:

1. This can be assigned to the pin in parentheses by a program.

2. Only for the R8C/34W Group and R8C/34X Group.
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group

1. Overview

15

Pin Functions

Tables 1.15 and 1.16 list Pin Functions.

Table 1.15  Pin Functions (1)
Iltem Pin Name I/0 Type Description
Power supply input | VCC, VSS - Apply 2.7 V to 5.5 V to the VCC pin. Apply 0 V to the VSS pin.
Analog power AVCC, AVSS - Power supply for the A/D converter.
supply input Connect a capacitor between AVCC and AVSS.
Reset input RESET | Input “L” on this pin resets the MCU.
MODE MODE | Connect this pin to VCC via a resistor.
XIN clock input XIN | These pins are provided for XIN clock generation circuit 1/O.
Connect a ceramic resonator or a crystal oscillator between
T e o e e o ol o
INT interrupt input INTO to INT4 | INT interrupt input pins.
Key input interrupt | K|0 to KI3 | Key input interrupt input pins
Timer RA TRAIO 1/0 Timer RA I/O pin
TRAO (0] Timer RA output pin
Timer RB TRBO (0] Timer RB output pin
Timer RC TRCCLK | External clock input pin
TRCTRG | External trigger input pin
TRCIOA, TRCIOB, /0 Timer RC 1/O pins
TRCIOC, TRCIOD
Timer RD TRDIOAO, TRDIOAL, 1/0 Timer RD /O pins
TRDIOBO, TRDIOB1,
TRDIOCO, TRDIOC1,
TRDIODO, TRDIOD1
TRDCLK | External clock input pin
Timer RE TREO (0] Divided clock output pin
Serial interface CLKO, CLK2 110 Transfer clock 1/0 pins
RXDO0, RXD2 I Serial data input pins
TXDO, TXD2 (0] Serial data output pins
CTS2 I Transmission control input pin
RTS2 0 Reception control output pin
SCL2 I/0 | 12C mode clock I/O pin
SDA2 I/0O  |12C mode data I/O pin
SSuU SSI 1/0 Data I/O pin
scs I/O | Chip-select signal I/O pin
SSCK 110 Clock 1/0 pin
SSO I/0 Data I/O pin
I: Input O: Output 1/0: Input and output
Note:

1. Refer to the oscillator manufacturer for oscillation characteristics.
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group 2. Central Processing Unit (CPU)

2.1 Data Registers (RO, R1, R2, and R3)

RO is a 16-bit register for transfer, arithmetic, and logic operations. The same appliesto R1 to R3. RO can be split
into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers. R1H and R1L are
analogous to ROH and ROL. R2 can be combined with RO and used as a 32-bit data register (R2R0). R3R1 is
analogous to R2R0.

2.2 Address Registers (A0 and Al)

A0 is a 16-bit register for address register indirect addressing and address register relative addressing. It is aso
used for transfer, arithmetic, and logic operations. Al isanalogousto A0. A1 can be combined with AO and as a 32-
bit address register (A1AO0).

2.3 Frame Base Register (FB)
FB isa16-bit register for FB relative addressing.

2.4 Interrupt Table Register (INTB)
INTB isa 20-hit register that indicates the start address of an interrupt vector table.

2.5 Program Counter (PC)
PC is 20 bits wide and indicates the address of the next instruction to be executed.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

The stack pointers (SP), USP, and ISP, are each 16 bitswide. The U flag of FLG is used to switch between
USP and ISP.

2.7 Static Base Register (SB)
SB isa 16-hit register for SB relative addressing.

2.8 Flag Register (FLG)
FLG isan 11-bit register indicating the CPU state.

2.8.1 Carry Flag (C)
The C flag retains carry, borrow, or shift-out bits that have been generated by the arithmetic and logic unit.

28.2 Debug Flag (D)
The D flag isfor debugging only. Set it to 0.

2.8.3 Zero Flag (2)
The Z flag is set to 1 when an arithmetic operation results in O; otherwise to 0.

2.8.4  Sign Flag (S)

The Sflag is set to 1 when an arithmetic operation results in a negative value; otherwise to 0.

2.8.5 Register Bank Select Flag (B)
Register bank 0 is selected when the B flag is 0. Register bank 1 is selected when thisflag is set to 1.

2.8.6 Overflow Flag (O)
The O flag is set to 1 when an operation results in an overflow; otherwise to 0.

RO1DS0012EJ0110 Rev.1.10 RENESAS Page 21 of 67
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group

3.3

R8C/34Y Group

Figure 3.3isaMemory Map of R8C/34Y Group. The R8C/34Y Group has a 1-Mbyte address space from addresses
00000h to FFFFFh. The internal ROM (program ROM) is allocated lower addresses, beginning with address
OFFFFh. For example, a 48-Kbyte internal ROM area s allocated addresses 04000h to OFFFFh.

The fixed interrupt vector table is allocated addresses OFFDCh to OFFFFh. The starting address of each interrupt
routine is stored here.

Theinternal ROM (data flash) is allocated addresses 03000h to O3FFFh.

The internal RAM is allocated higher addresses, beginning with address 00400h. For example, a 4-Kbyte internal
RAM areais alocated addresses 00400h to 013FFh. Theinternal RAM is used not only for data storage but also as
a stack areawhen a subroutine is called or when an interrupt request is acknowledged.

Specia function registers (SFRs) are allocated addresses 00000h to 002FFh and 02C00h to 02FFFh (the SFR areas
for the DTC and other modules). Peripheral function control registers are allocated here. All unallocated spaces
within the SFRs are reserved and cannot be accessed by users.

00000h SFR
(Refer to 4. Special
Function Registers
002FFh (SFRs))
00400h
Internal RAM
OXXXXh
02C00h SFR @ OFFDCh T . =
(Refer to 4. Special Function E Undefined instruction =
02FFFh Registers (SFRs)) E Overflow =
03000h ; = BRK instruction E
Egt‘img' Rh())'(\{l) Ve E Address match E
ata flas| = i =
03FFFh o = : _Single step _ —=
é Watchdog timer, oscillation stop detection, voltage monitor 5
0YYYYh E 3
Internal ROM 3 Address break 3
(program ROM) E (Reserved) 3
OFFFFh OFFFFh E Reset E
Internal ROM
(program ROM)
h
FFFFFh
Notes:
1. The Data Flash memory indicates blocks A (1 Kbyte), B (1 Kbyte), C (1 Kbyte), and D (1 Kbyte).
2. The SFR areas for the DTC and other modules are allocated to addresses 02C00h to 02FFFh.
3. The blank areas are reserved and cannot be accessed by users.
Internal ROM Internal RAM
Part Number - -
Size Address OYYYYh | Address ZZZZZh Size Address 0XXXXh
R5F21346YJFP, R5F21346YKFP 32 Kbytes 08000h — 2.5 Kbytes 00DFFh
R5F21347YJFP, R5F21347YKFP 48 Kbytes 04000h — 4 Kbytes 013FFh
R5F21348YJFP, R5F21348YKFP 64 Kbytes 04000h 13FFFh 6 Kbytes 01BFFh
R5F2134AYJFP, R5F2134AYKFP 96 Kbytes 04000h 1BFFFh 8 Kbytes 023FFh
R5F2134CYJFP, R5F2134CYKFP 128 Kbytes 04000h 23FFFh 10 Kbytes 02BFFh

3. Memory

Figure 3.3

Memory Map of R8C/34Y Group
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group

4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

An SFR (special function register) is a control register for a peripheral function. Tables 4.1 to 4.17 list the special
function registers. Table 4.18 lists the ID Code Areas and Option Function Select Area.

Table 4.1 SFR Information (1) (D
Address Register Symbol After reset
0000h
0001h
0002h
0003h
0004h Processor Mode Register 0 PMO 00h
0005h Processor Mode Register 1 PM1 00h
0006h System Clock Control Register 0 CMO 00101000b
0007h System Clock Control Register 1 CM1 00100000b
0008h Module Standby Control Register MSTCR 00h
0009h System Clock Control Register 3 CM3 00h
000Ah Protect Register PRCR 00h
000Bh Reset Source Determination Register RSTFR OXXXXXXXDb (2)
000Ch Oscillation Stop Detection Register OCD 00000100b
000Dh Watchdog Timer Reset Register WDTR XXh
000Eh Watchdog Timer Start Register WDTS XXh
000Fh Watchdog Timer Control Register WDTC 00111111b
0010h
0011h
0012h
0013h
0014h
0015h High-Speed On-Chip Oscillator Control Register 7 FRA7 When shipping
0016h
0017h
0018h
0019h
001Ah
001Bh
001Ch Count Source Protection Mode Register CSPR 00h
10000000b (3)
001Dh
001Eh
001Fh
0020h
0021h
0022h
0023h High-Speed On-Chip Oscillator Control Register 0 FRAO 00h
0024h High-Speed On-Chip Oscillator Control Register 1 FRA1 When shipping
0025h High-Speed On-Chip Oscillator Control Register 2 FRA2 00h
0026h On-Chip Reference Voltage Control Register OCVREFCR 00h
0027h
0028h
0029h High-Speed On-Chip Oscillator Control Register 4 FRA4 When Shipping
002Ah High-Speed On-Chip Oscillator Control Register 5 FRA5 When Shipping
002Bh High-Speed On-Chip Oscillator Control Register 6 FRA6 When Shipping
002Ch
002Dh
002Eh
002Fh High-Speed On-Chip Oscillator Control Register 3 FRA3 When shipping
0030h Voltage Monitor Circuit Control Register CMPA 00h
0031h Voltage Monitor Circuit Edge Select Register VCAC 00h
0032h
0033h Voltage Detect Register 1 VCAl 00001000b
0034h Voltage Detect Register 2 VCA2 00h 4
00100000b ()
0035h
0036h Voltage Detection 1 Level Select Register VDI1LS 00000111b
0037h
0038h Voltage Monitor 0 Circuit Control Register VWO0C 1100X010b 4
1100X011b )
003%9h Voltage Monitor 1 Circuit Control Register VWI1C 10001010b
X: Undefined
Notes:

1. The blank areas are reserved and cannot be accessed by users.

2. The CWR bit in the RSTFR register is set to 0 after power-on and voltage monitor O reset. Hardware reset, Software reset, or watchdog timer
reset does not affect this bit.

3. The CSPROINI bit in the OFS register is set to 0.

4. The LVDAS bit in the OFS register is set to 1.

5. The LVDAS bit in the OFS register is set to 0.
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group

4. Special Function Registers (SFRs)

Table 4.2

SFR Information (2) (1)

Address

Register

Symbol

After reset

003Ah

Voltage Monitor 2 Circuit Control Register

VW2C

10000010b

003Bh

003Ch

003Dh

003Eh

003Fh

0040h

0041h

Flash Memory Ready Interrupt Control Register

FMRDYIC

XXXXX000b

0042h

0043h

0044h

0045h

0046h

INT4 Interrupt Control Register

INT4IC

XX00X000b

0047h

Timer RC Interrupt Control Register

TRCIC

XXXXX000b

0048h

Timer RDO Interrupt Control Register

TRDOIC

XXXXX000b

0049h

Timer RD1 Interrupt Control Register

TRD1IC

XXXXX000b

004Ah

Timer RE Interrupt Control Register

TREIC

XXXXX000b

004Bh

UART2 Transmit Interrupt Control Register

S2TIC

XXXXX000b

004Ch

UART2 Receive Interrupt Control Register

S2RIC

XXXXX000b

004Dh

Key Input Interrupt Control Register

KUPIC

XXXXX000b

004Eh

A/D Conversion Interrupt Control Register

ADIC

XXXXX000b

004Fh

SSU Interrupt Control Register

SSuIC

XXXXX000b

0050h

0051h

UARTO Transmit Interrupt Control Register

SOTIC

XXXXX000b

0052h

UARTO Receive Interrupt Control Register

SORIC

XXXXX000b

0053h

0054h

0055h

INT2 Interrupt Control Register

INT2IC

XX00X000b

0056h

Timer RA Interrupt Control Register

TRAIC

XXXXX000b

0057h

0058h

Timer RB Interrupt Control Register

TRBIC

XXXXX000b

0059h

INT1 Interrupt Control Register

INT1IC

XX00X000b

005Ah

INT3 Interrupt Control Register

INT3IC

XX00X000b

005Bh

005Ch

005Dh

INTO Interrupt Control Register

INTOIC

XX00X000b

005Eh

UART?2 Bus Collision Detection Interrupt Control Register

U2BCNIC

XXXXX000b

005Fh

0060h

0061h

0062h

0063h

0064h

0065h

0066h

0067h

0068h

0069h

006Ah

006Bh

006Ch

CANO Reception Complete Interrupt Control Register

CORIC

XXXXX000b

006Dh

CANO Transmission Complete Interrupt Control Register

CoTIC

XXXXX000b

006Eh

CANO Receive FIFO Interrupt Control Register

COFRIC

XXXXX000b

006Fh

CANO Transmit FIFO Interrupt Control Register

COFTIC

XXXXX000b

0070h

CANO Error Interrupt Control Register

COEIC

XXXXX000b

0071h

CANO Wake-up Interrupt Control Register

cowiCc

XXXXX000b

0072h

Voltage Monitor 1 Interrupt Control Register

VCMPL1IC

XXXXX000b

0073h

Voltage Monitor 2 Interrupt Control Register

VCMP2IC

XXXXX000b

0074h

0075h

0076h

0077h

0078h

0079h

007Ah

007Bh

007Ch

007Dh

007Eh

007Fh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group

4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)
Address Register Symbol After reset
00COh A/D Register 0 ADO XXh
00C1h 000000XXb
00C2h A/D Register 1 AD1 XXh
00C3h 000000XXb
00C4h A/D Register 2 AD2 XXh
00C5h 000000XXb
00C6h A/D Register 3 AD3 XXh
00C7h 000000XXb
00C8h A/D Register 4 AD4 XXh
00C9%h 000000XXb
00CAh A/D Register 5 AD5 XXh
00CBh 000000XXb
00CCh A/D Register 6 AD6 XXh
00CDh 000000XXb
00CEh A/D Register 7 AD7 XXh
00CFh 000000XXb
00DOh
00D1h
00D2h
00D3h
00D4h A/D Mode Register ADMOD 00h
00D5h A/D Input Select Register ADINSEL 11000000b
00D6h A/D Control Register 0 ADCONO 00h
00D7h A/D Control Register 1 ADCON1 00h
00D8h
00D9h
00DAh
00DBh
00DCh
00DDh
00DEh
00DFh
00EOh Port PO Register PO XXh
00E1lh Port P1 Register P1 XXh
00E2h Port PO Direction Register PDO 00h
00E3h Port P1 Direction Register PD1 00h
00E4h Port P2 Register P2 XXh
00E5h Port P3 Register P3 XXh
00E6h Port P2 Direction Register PD2 00h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 XXh
00ESh
00EAh Port P4 Direction Register PD4 00h
00EBh
00ECh Port P6 Register P6 XXh
00EDh
00EEh Port P6 Direction Register PD6 00h
00EFh
00FOh
00F1h
00F2h
00F3h
00F4h
00F5h
00F6h
00F7h
00F8h
00F9h
00FAh
00FBh
00FCh
00FDh
00FEh
00FFh
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group

4. Special Function Registers (SFRs)

Table 4.8

SFR Information (8) (1)

Address

Register

Symbol

After reset

01COh

01C1lh

01C2h

Address Match Interrupt Register 0

RMADO

XXh
XXh
0000XXXXb

01C3h

Address Match Interrupt Enable Register 0

AIERO

00h

01C4h

01C5h

01C6h

Address Match Interrupt Register 1

RMAD1

XXh
XXh
0000XXXXb

01C7h

Address Match Interrupt Enable Register 1

AIER1

00h

01C8h

01C%h

01CAh

01CBh

01CCh

01CDh

01CEh

01CFh

01DO0h

01D1h

01D2h

01D3h

01D4h

01D5h

01D6h

01D7h

01D8h

01D%h

01DAh

01DBh

01DCh

01DDh

01DEh

01DFh

01EOh

Pull-Up Control Register 0

PURO

00h

01E1lh

Pull-Up Control Register 1

PUR1

00h

01E2h

01E3h

01E4h

01E5h

01E6h

01E7h

01E8h

01ES9h

01EAh

01EBh

01ECh

01EDh

01EEh

01EFh

01FOh

01F1h

01F2h

01F3h

01F4h

01F5h

Input Threshold Control Register 0

VLTO

00h

01F6h

Input Threshold Control Register 1

VLT1

00h

01F7h

01F8h

01F9h

01FAh

External Input Enable Register 0

INTEN

00h

01FBh

External Input Enable Register 1

INTEN1

00h

01FCh

INT Input Filter Select Register 0

INTF

00h

01FDh

INT Input Filter Select Register 1

INTF1

00h

01FEh

Key Input Enable Register 0

KIEN

00h

01FFh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group

4. Special Function Registers (SFRs)

Table 4.10  SFR Information (10) M

Address Register Symbol After reset
2C70h DTC Control Data 6 DTCD6 XXh
2C71h XXh
2C72h XXh
2C73h XXh
2C74h XXh
2C75h XXh
2C76h XXh
2C77h XXh
2C78h DTC Control Data 7 DTCD7 XXh
2C79h XXh
2C7Ah XXh
2C7Bh XXh
2C7Ch XXh
2C7Dh XXh
2C7Eh XXh
2C7Fh XXh
2C80h DTC Control Data 8 DTCD8 XXh
2C81h XXh
2C82h XXh
2C83h XXh
2C84h XXh
2C85h XXh
2C86h XXh
2C87h XXh
2C88h DTC Control Data 9 DTCD9 XXh
2C89h XXh
2C8Ah XXh
2C8Bh XXh
2C8Ch XXh
2C8Dh XXh
2C8Eh XXh
2C8Fh XXh
2C90h DTC Control Data 10 DTCD10 XXh
2C91h XXh
2C92h XXh
2C93h XXh
2C94h XXh
2C95h XXh
2C96h XXh
2C97h XXh
2C98h DTC Control Data 11 DTCD11 XXh
2C9%h XXh
2C9Ah XXh
2C9Bh XXh
2C9Ch XXh
2C9Dh XXh
2C9Eh XXh
2C9Fh XXh
2CAOh DTC Control Data 12 DTCD12 XXh
2CAlh XXh
2CA2h XXh
2CA3h XXh
2CA4h XXh
2CA5h XXh
2CA6h XXh
2CA7h XXh
2CA8h DTC Control Data 13 DTCD13 XXh
2CA% XXh
2CAAh XXh
2CABh XXh
2CACh XXh
2CADh XXh
2CAEh XXh
2CAFh XXh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group

5. Electrical Characteristics

Table 5.3 Recommended Operating Conditions (2)
. Standard .
Symbol Parameter Conditions - Unit
Min. | Typ. | Max.
lic(H) High input injection | PO to P2, P3_0, P3_1,P3_31to P3_5,P3_7, |V,> V¢ - - 2 mA
current P4_3to P4_5, P6
lic) Low input injection | PO to P2, P3_0, P3_1, P3_3to P3_5,P3_7, |V, <Vsgg - - -2 mA
current P4 _3toP4_5, P6
2lhc| Total injection current - - 8 mA
Note:

1. Vcc=4.5105.5V at Topr = —40 to 85°C (J version) / —40 to 125°C (K version), unless otherwise specified.

P1
P2
P30,P3 1,P3 3t0P3 5 P3 7

P6

po ————O

P4 2t0 P4 7 T 30pF

Figure 5.1

Measurement Circuit

Ports PO to P2, P3_0, P3_1, P3_3to P3_5, P3_7, P4_2to P4_7, and P6 Timing
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R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group 5. Electrical Characteristics

Table 5.4 A/D Converter Characteristics

- Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Resolution Vref = AVcc - - 10 Bit
- Absolute accuracy 10-bit mode | Vref = AVcc=5.0V | ANO to AN7 input, - - +3 LSB
ANB8 to AN11 input
Vref = AVcc=3.0V | ANO to AN7 input, - - +5 LSB
ANS8 to AN11 input
8-bit mode Vref = AVcc=5.0V | ANO to AN7 input, - - +2 LSB
ANS8 to AN11 input
Vref = AVcc=3.0V | ANO to AN7 input, - - +2 LSB
AN8 to AN11 input
dAD A/D conversion clock 4.0 < Vrief = AVcc=<55(2) 2 - 20 MHz
2.7 <Vref=AVcc=<5.5() 2 - 10 | MHz
- Tolerance level impedance - 3 - kQ
Ivref Vref current Vec=5.0V, XIN =f1=¢AD = 20 MHz - 45 - pA
tconv Conversion time 10-bit mode | Vref = AVcc = 5.0 V, ¢AD = 20 MHz 2.2 - - us
8-bit mode Vref = AVcc = 5.0 V, $AD = 20 MHz 2.2 - - us
tsamp Sampling time ¢AD = 20 MHz 0.8 - - us
Vref Reference voltage 2.7 - AVcc \%
Via Analog input voltage () 0 - Vref \Y
OCVREF | On-chip reference voltage 2 MHz < ¢AD <4 MHz 1.14 1.34 1.54 \%
Notes:
1. Vcc/AVcec = Vref =2.7 10 5.5V, Vss =0 V at Topr = —40 to 85°C (J version) / =40 to 125°C (K version), unless otherwise

specified.

2. The A/D conversion result will be undefined in wait mode, stop mode, when the flash memory stops, and in low-consumption
current mode. Do not perform A/D conversion in these states or transition to these states during A/D conversion.

3. 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.
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5. Electrical Characteristics

Table 5.6 Flash Memory (Data flash Block A to Block D) Electrical Characteristics
. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Program/erase endurance (2) 10,000®)| - - times
- Byte program time - 160 950 us
(program/erase endurance < 1,000 times)
- Byte program time - 300 950 us
(program/erase endurance > 1,000 times)
- Block erase time - 0.2 1 s
(program/erase endurance < 1,000 times)
- Block erase time - 0.3 1 s
(program/erase endurance > 1,000 times)
td(sr-sus) | Time delay from suspend request until - - 3+CPU clock x | ms
suspend 3 cycles
- Interval from erase start/restart until 0 - - us
following suspend request
- Time from suspend until erase restart - — |30+CPUclock x | us
1 cycle
td(cMDRsT- | Time from when command is forcibly - — |30+CPUclockx | pus
READY) terminated until reading is enabled 1 cycle
- Program, erase voltage 2.7 - 55 \%
- Read voltage 2.7 - 55 Vv
- Program, erase temperature -40 - 85 (J version) °C
125 (K version)
- Data hold time (7) Ambient temperature = 55 °C (8) 20 - - year
Notes:

1. Vcc=2.71t05.5V at Topr = —40 to 85°C (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, 1,000, 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. 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 count 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 to D 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.

5. If an error occurs during block erase, attempt to execute the clear status register command, then execute 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.

~

The data hold time includes time that the power supply is off or the clock is not supplied.

8. This data hold time includes 3,000 hours in Ta = 125°C and 7,000 hours in Ta = 85°C.

Suspend request
(FMR21 bit)

FST7 bit

FST6 bit

FST6, FST7: Bitin FST register
FMR21: Bit in FMR2 register

Fixed time

»le

Clock-dependent
time

€
|
I

td(SR-sus)

Access restart

Figure 5.2

Time delay until Suspend
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Table 5.7 Voltage Detection 0 Circuit Electrical Characteristics

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdeto Voltage detection level At the falling of Vcc 2.70 2.85 3.00 \Y
- Voltage detection O circuit response time (3) At the falling of Vcc from - 6 150 us
5Vto (Vdet0 - 0.1) V
- Voltage detection circuit self power consumption VCA25=1,Vcc=5.0V - 15 - pA
td(E-A) Wait time until voltage detection circuit operation starts - - 100 us
@)
Notes:
1. The measurement condition is Vcc = 2.7 V to 5.5 V and Topr = =40 to 85°C (J version) / —40 to 125°C (K 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.
3. Time until the voltage monitor O reset is generated after the voltage passes Vdeto.

Table 5.8 Voltage Detection 1 Circuit Electrical Characteristics

5. Electrical Characteristics

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdetl Voltage detection level Vdetl_7 (2) At the falling of Vcc 3.05 3.25 3.45 \
Voltage detection level Vdetl_8 (2) At the falling of Vcc 3.20 3.40 3.60 \%
Voltage detection level Vdetl_9 () At the falling of Vcc 3.35 3.55 3.75 \
Voltage detection level Vdetl A () At the falling of Vcc 3.50 3.70 3.90 \
Voltage detection level Vdetl_B (2) At the falling of Vcc 3.65 3.85 4.05 \
Voltage detection level Vdetl_C (2 At the falling of Vcc 3.80 4.00 4.20 \%
Voltage detection level Vdetl D (2) At the falling of Vcc 3.95 4.15 4.35 \
Voltage detection level Vdetl_E (2) At the falling of Vcc 4.10 4.30 4.50 \%
- Hysteresis width at the rising of Vcc in voltage detection - 0.1 - \
1 circuit
- Voltage detection 1 circuit response time (3) At the falling of Vcc from - 60 150 us
5Vto (Vdetl_7 -0.1) V
- Voltage detection circuit self power consumption VCA26=1,Vcc=5.0V - 1.7 - pA
td(E-A) Wait time until voltage detection circuit operation starts - - 100 us
(4)
Notes:
1. The measurement condition is Vcc = 2.7 V to 5.5 V and Topr = =40 to 85°C (J version) / —40 to 125°C (K version).
2. Select the voltage detection level with bits VD1S0 to VD1S3 in the VDI1LS register.
3. Time until the voltage monitor 1 interrupt request is generated after the voltage passes Vdet1.
4. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2

register to 0.

Table 5.9 Voltage Detection 2 Circuit Electrical Characteristics
. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdet2 Voltage detection level Vdet2 At the falling of Vcc 3.80 4.00 4.20 \Y
- Hysteresis width at the rising of Vcc in voltage detection - 0.1 - \%
2 circuit
- Voltage detection 2 circuit response time (2) At the falling of Vcc from - 20 150 us
5Vto (Vdet2 - 0.1) V
- Voltage detection circuit self power consumption VCA26=1,Vcc=5.0V - 1.7 - pA
td(E-A) Wait time until voltage detection circuit operation starts - - 100 ps
[©)
Notes:
1. The measurement condition is Vcc = 2.7 Vto 5.5 V and Topr = =40 to 85°C (J version) / —40 to 125°C (K 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 5.14  Timing Requirements of SSU (1)

. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
tsucyc SSCK clock cycle time 4 - - tcyc @
tHI SSCK clock “H” width 0.4 - 0.6 tsucyc
tLo SSCK clock “L” width 0.4 - 0.6 tsucyc
tRISE SSCK clock rising Master - - 1 tcyc (2
time Slave - - 1 us
tFALL SSCK clock falling Master - - 1 tcyc (2
time Slave - - 1 us
tsu SSO, SSI data input setup time 100 - - ns
tH SSO, SSI data input hold time 1 - - tcyc (2
tLEAD SCS setup time Slave ltcyc + 50 - - ns
tLAG SCS hold time Slave ltcyc + 50 - - ns
tob SSO, SSI data output delay time - - 1 tcyc @
tsa SSI slave access time 27V<Vcc<55V - - 1.5tcyc + 100 ns
tor SSI slave out open time 27V<Vcc<55V - - 1.5tcyc + 100 ns
Notes:
1. The measurement condition is Vcc = 2.7 to 5.5 V and Topr = —40 to 85°C (J version) / —40 to 125°C (K version).
2. 1tcyc = 1/f1(s)
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5. Electrical Characteristics
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5. Electrical Characteristics

SSCK (input)
(CPOS =1)

SSCK (input)
(CPOS =0)

SSO (input)

SSI (output)

SCS (input)

SSCK (input)
(CPOS =1)

SSCK (input)
(CPOS = 0)

SSO (input)

SSI (output)

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

VIH or VoH
SCS (input)
= ViLor VoL

(C

J

tLEAD tHI

tFALL

/

tLo

tHI

[BA.

A

3

P

tRISE tLAG

tLo

tsucyc

tsu tH

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

~

tLo

tHI

E(K
|

tLo tsucyc

S

1

5(
4>< >< ) X
A : : -
tsa tob 5)
> —> [«
j\VIH or VoH
(— ViLor VoL «
P
tLEAD tHI tFALL tRISE tLac
—> | >
ml

AN

tsu tH

Y

r
-
tsa
A e

CPHS, CPOS: Bits in SSMR register

tor
—>|

Figure 5.5

I/0 Timing of SSU (Slave)

R01DS0012EJ0110 Rev.1.10

Jan 31, 2013

RENESAS

Page 55 of 67



R8C/34W Group, R8C/34X Group, R8C/34Y Group, R8C/34Z Group 5. Electrical Characteristics
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Figure 5.6 I/0 Timing of SSU (Clock Synchronous Communication Mode)
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5. Electrical Characteristics

Table 5.15  Electrical Characteristics (1) [4.2V <Vcc <5.5V]
. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage | Other than XOUT IoH = -5 mA Vce -2.0 - Vce \%
loH = -200 pA Vce -0.3 - Vce \%
XOouT loH = -200 pA 1.0 - Vce \%
VoL Output “L” voltage | Other than XOUT loL =5 mA - - 2.0 \%
loL =200 pA - - 0.45 \%
XOouT IoH = =200 pA - - 0.5 \Y
VT+VT- | Hysteresis INTO to m, KIO to K_I3, 0.1 1.2 - \Y
TRAIO, TRBO,
TRCIOA to TRCIOD,
TRDIOAO to TRDIODO,
TRDIOAL to TRDIOD1,
TRCCLK, TRDCLK,
TRCTRG, ADTRG,
RXDO0, RXD2, CLKO,
CLK2, SSI, SCL2,
SDA2, SSO
RESET 0.1 1.2 - \%
IH Input “H” current VI=5V,Vcc=50V - - 1.0 LA
I Input “L” current VI=0V,Vcc=50V - - -1.0 LA
RpuLLUP | Pull-up resistance VI=0V,Vcc=50V 25 50 100 kQ
R#xIN Feedback XIN - 0.3 - MQ
resistance
VRAM RAM hold voltage During stop mode 2.0 - - \%
Note:

1. 4.2V <Vcc<55V at Topr=-40 to 85°C (J version) / —40 to 125°C (K version), f(XIN) = 20 MHz, unless otherwise specified.
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Timing Requirements
(Unless Otherwise Specified: Vcc =5V, Vss =0V at Topr =-40°C to 85°C (J ver)/-40°C to 125°C (K ver))

Table 5.18  External clock input (XOUT)

Standard )
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 50 - ns
tWH(XOUT) XOUT input “H” width 24 - ns
twL(xouT) XOUT input “L” width 24 - ns
« tc(xouT) R Vcc=5V
| IWH(XOUT),,
External Clock Input
< twL(XouT)
< g
Figure 5.7 External Clock Input Timing Diagram when Vcc =5V
Table 5.19  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time 100 - ns
tWH(TRAIO) TRAIO input “H” width 40 - ns
tWL(TRAIO) TRAIO input “L” width 40 - ns
P tC(TRAIO) N Vcc=5V
| tWH(TRAIO)
TRAIO input
P tWL(TRAIO) R
- gl
Figure 5.8 TRAIO Input Timing Diagram when Vcc =5V
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