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R8C/3MU Group, R8C/3MK Group 1. Overview

1.2 Product List

Tables 1.4 and 1.5 list Product List for Each Group. Figures 1.1 and 1.2 show a Part Number, Memory Size, and
Package of Each Group.

Table 1.4 Product List for RBC/3MU Group Current of Jun 2011
ROM Capacity
Part No. Program RAM. Package Type Remarks
ROM Data flash | Capacity
R5F213M6UNNP 32 Kbytes |1 Kbyte x 4|4 Kbytes | PWQNOO40KB-B | N version
R5F213M8UNNP 64 Kbytes |1 Kbyte x 4|8 Kbytes | PWQNO040KB-B
R5F213MBUNXXXNP |32 Kbytes |1 Kbyte x 4 |4 Kbytes | PWQNOO40KB-B |N version Factory
R5F213MBUNXXXNP |64 Kbytes |1 Kbyte x 4 |8 Kbytes | PWQNOO40KB-B S:ggLaCT(rln)ing

Note:
1. The user ROM is programmed before shipment.

Part No. R5F 21 3M 8 U N XX

1 oM XXX NP
—I_— Package type:

NP: PWQNO040KB-B

ROM number

Classification
N: Operating ambient temperature -20°C to 85°C

L ROM capacity
6: 32 KB
8: 64 KB

R8C/3MU Group

R8C/3x Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.1 Part Number, Memory Size, and Package of R8C/3MU Group

RO1DS0112EJ0110 Rev.1.10 RENESAS Page 5 of 88
Jun 15, 2011



R8C/3MU Group, R8C/3MK Group 1. Overview

1.4 Pin Assignment

Figures 1.5 and 1.6 show Pin Assignment (Top View) of Each Group. Table 1.6 outlines the Pin Name Information
by Pin Number.

VCMP1/INT1(/TRAIO)

VREF1(/CLKO)
NTO(/RXD2)
NT4(/CLK2/CLK1)
NT3(/TRCIOD)

NT2(/TXD2)

Ki2(TRCIOB)
KI3/TRBO(/TRCIOC)
/TXDO/TRCCLK)

INTI/RXDO/TRAIO)

S S

[30] «» P12
[29] «> P13
[28] «» P14
[25] > P17
[24] > P45
[23] «> P65
[22] «—> P6_6
[21] «—> P6_7

P1_1/KIT(TRCIOATRCTRG) < | 31 | [20 | —» usB_bPuUPE
P1_0/KIO(TRCIOD) 4+ [ 32 ] [19 | <> usB_vcc
PO_7(/TRCIOC) <+ [ 33 ] [18 | <> usB DP
Po_4(TRCIOB) <> [34] R8C/3MU Group [17 | «—» usB DM
PO_3(/CLK1/TRCIOB) <+ E E <— USB_VBUS
PO_2(/RXDL/TRCIOA/TRCTRG) 4+ | 36 | [15] <> P76
PO_1(/TXD1/TRCIOA/TRCTRG) 4> E PWQNO%?J’;%}SV\E?OPJS'B) E <«» P77
PO_O(TRCIOA/TRCTRG) <[ 38 | [13| <> P3_3/IVCMP3/SCS(/CTS2/RTS2/TRCCLK)
P8_3(/RxD3) <+ | 39 | [12| <+ P3_4/IVREF3/SSI(TRCIOC)
P8_2(/TxD3) <+ [ 40 ] O [11]| <« P3_5/SCLISSCK(TRCIOD)

«[3]
vec —» [ 9]
[10]

NC @
P3_7/SSO/SDAITRAO <—»

RESET —»

3]

MODE —» [ 4]
5]

6]

VSS —» Z|

P4_7/XOUT <€—»

P4_6/XIN

P8_1(/CLK3) <+ [ 1|
P3_0(TRAO) <+ [ 2]

Notes:

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

2. Confirm the pin 1 position on the package by referring to the package dimensions.
3. NC: Non-Connection. Connect to VCC.

Figure 1.5 Pin Assignment (Top View) of R8C/3MU Group

RO1DS0112EJ0110 Rev.1.10 RENESAS Page 9 of 88
Jun 15, 2011



R8C/3MU Group, R8C/3MK Group

1. Overview

P1_1/AN9/KTI(/TRCIOA/TRCTRG) 4>
P1_O/ANS/KIG(/TRCIOD) +—»
PO_7/ANO(/TRCIOC) <+
PO_4/AN3(/TRCIOB) <+
PO_3/AN4(/CLK1/TRCIOB) <
PO_2/AN5(/RXD1/TRCIOA/TRCTRG) +—»
PO_1/AN6(/TXD1/TRCIOAITRCTRG) <+
PO_O/AN7(/TRCIOA/TRCTRG) <+
P8_3(/RXD3) <>

P8_2(/TXD3) *+—»

Notes:

7/IVCMP1/INT1(/TRAIO)

4_5/ADTRG/INTO(RXD2)

5(/INT1/RXDO/TRAIO)

5NTA(/CLK2/CLK1)

6/NTZ(/TXD2)

7/INT3(/TRCIOD)

2/KT2/AN10(/TRCIOB)

3/KI3/AN11/TRBO(/TRCIOC)

EEEEEEEHEE

O

26 | «—» P1_6/IVREFL(/CLKO)

[30] <> P1

[29] «» P2

[28| < P1_4(TXDO/TRCCLK)
[27] <> P2

[25]| <> P2

4] «» P

[23] <> Ps

[22] «> Ps

[21] «—> Ps

R8C/3MK Group

PWQNO0040KB-B (40PJS-B)
(Top view)

EEEEEEEEEE

IR RRRN

[ 1 ]

[ 2 |

E

[ 4 ]

[ 5 |

[ 6 |

[ 7 |

«—>[8]
VCC/AVCC —» [ 9]
10}

RESET —»
P3_7/SSO/SDAITRAO <—»

VREF —»
MODE —»

P4_6/XIN

P4_7/XOUT <4—»

P8_1(/CLK3) <+
P3_0(/TRAO) <+
VSS/AVSS —»

1. Can be assigned to the pin in parentheses by a program.
2. Confirm the pin 1 position on the package by referring to the package dimensions.

USB_DPUPE

USB_VCC

USB_DP

USB_DM

USB_VBUS

P7_6/USB_OVRCURA
P7_7/USB_VBUSEN
P3_3/IVCMP3/SCS(/CTS2/RTS2/TRCCLK)
P3_4/IVREF3/SSI(/TRCIOC)
P3_5/SCL/SSCK(/TRCIOD)

Figure 1.6

Pin Assignment (Top View) of R8C/3MK Group
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R8C/3MU Group, R8C/3MK Group

1. Overview

Table 1.6 Pin Name Information by Pin Number
Pin 1/0 Pin Functions for Peripheral Modules
Control Pi Port i 2
Number ontrotFin or Interrupt Timer Serial ssu | I“C USB A/D Converter,
Interface bus Comparator B
1 P8_1 (CLK3)
2 P3_0 (TRAO)
3 VREF (2)
4 MODE
5 RESET
6 XOouT P4_7
7 VSS/
AVSS ()
8 XIN P4_6
9 VCC/
AVCC (@)
10 P3_7 TRAO SSO | SDA
11 P3 5 (TRCIOD) SSCK | SCL
12 P3_4 (TRCIOC) SSi IVREF3
13 P3_3 TRCCLK (CTs2/ SCS IVCMP3
_ ( ) RTS2) SCS
14 P7 7 USB_VBUSEN (@
15 P7_6 USB_OVRCURA ()
16 USB_VBUS
17 USB_DM
18 USB_DP
19 usB_VvCC
20 USB_DPUPE
21 P6_7 | INT3 (TRCIOD)
22 P6 6| INT2 (TXD2)
— (CLK2/
23 P6_5 INT4 CLK1)
24 P4.5| INTO (RXD2) ADTRG (2
25 P17 | INT1 (TRAIO) IVCMP1
26 P1_6 (CLKO) IVREF1
27 P15| (INTL) | (TRAIO) (RXDO)
28 P14 (TRCCLK) | (TXDO)
— TRBO
2
29 P1_3 KI3 (ITRCIOC) AN11 @
30 P1L2| K2 (TRCIOB) AN10 @
— | (TRCIOA/ )
31 P11 KI1 TRCTRG) AN9 (2
32 P1LO| K0 (TRCIOD) ANS (@)
33 PO_7 (TRCIOC) ANO
34 PO 4 (TRCIOB) AN3 (@
35 PO_3 (TRCIOB) (CLK1) AN4 (2
(TRCIOA/ 2
36 PO_2 TRCTRG) (RXD1) AN5 (@)
(TRCIOA/ 2
37 PO_1 TRCTRG) (TXD1) ANG (@
(TRCIOA/ 2
38 PO_0 TRCTRG) AN7 (@
39 P8_3 (RXD3)
40 P8_2 (TXD3)
Notes:
1. Can be assigned to the pin in parentheses by a program.
2. This pin is not available in the R8C/3MU Group.
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R8C/3MU Group, R8C/3MK 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)

AOQ 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 AO. A1 can be combined with A0 and as a 32-
bit address register (A1AOQ).

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

2.4 Interrupt Table Register (INTB)
INTB isa 20-bit register that indicates the starting 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 O.

RO1DS0112EJ0110 Rev.1.10 RENESAS Page 15 of 88
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R8C/3MU Group, R8C/3MK Group

4. Special Function Registers (SFRs)

Table 4.3 SFR Information (3) (1)

Address Register

Symbol

After Reset

0080h DTC Activation Control Register

DTCTL

00h

0081h

0082h

0083h

0084h

0085h

0086h

0087h

0088h DTC Activation Enable Register 0

DTCENO

00h

0089h DTC Activation Enable Register 1

DTCEN1

00h

008Ah DTC Activation Enable Register 2

DTCEN2

00h

008Bh DTC Activation Enable Register 3

DTCEN3

00h

008Ch

008Dh

008Eh DTC Activation Enable Register 6

DTCENG6

00h

008Fh

0090h

0091h

0092h

0093h

0094h

0095h

0096h

0097h

0098h

0099

009Ah

009Bh

009Ch

009Dh

009Eh

009Fh

00AOh UARTO Transmit/Receive Mode Register

UOMR

00h

00A1h UARTO Bit Rate Register

UOBRG

XXh

00A2h UARTO Transmit Buffer Register
00A3h

uoTB

XXh
XXh

00A4h UARTO Transmit/Receive Control Register O

UoCo

00001000b

00A5h UARTO Transmit/Receive Control Register 1

uoC1

00000010b

00A6h UARTO Receive Buffer Register
00A7h

UORB

XXh
XXh

00A8h UART2 Transmit/Receive Mode Register

U2MR

00h

00A%h UART?2 Bit Rate Register

U2BRG

XXh

00AAh UART2 Transmit Buffer Register
00ABh

u2TB

XXh
XXh

00ACh UART2 Transmit/Receive Control Register 0

U2CO0

00001000b

00ADh UART2 Transmit/Receive Control Register 1

u2C1

00000010b

00AEh UART2 Receive Buffer Register
00AFh

U2RB

XXh
XXh

00BOh UART2 Digital Filter Function Select Register

URXDF

00h

00B1h

00B2h

00B3h

00B4h

00B5h

00B6h

00B7h

00B8h

00B9h

00BAh

00BBh UART?2 Special Mode Register 5

U2SMR5

00h

00BCh

00BDh UART2 Special Mode Register 3

U2SMR3

000X0X0Xb

00BEh

00BFh

X: Undefined
Note:
1. The blank areas are reserved and cannot be accessed by users.
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R8C/3MU Group, R8C/3MK Group

4. Special Function Registers (SFRs)

Table 4.14

SFR Information (14) (1)

Address

Register

Symbol

After Reset

2E70h

2E71h

2E72h

2E73h

2E74h

2E75h

2E76h
2E77h

Pipe 4 Control Register

PIPE4ACTR

00h
00h

2E78h
2E79h

Pipe 5 Control Register

PIPESCTR

00h
00h

2E7Ah
2E7Bh

Pipe 6 Control Register

PIPE6CTR

00h
00h

2E7Ch
2E7Dh

Pipe 7 Control Register

PIPE7CTR

00h
00h

2E7Eh

2E7Fh

2E80h

2E8Fh

2E90h

2E91h

2E92h

2E93h

2E94h

2E95h

2E96h

2E97h

2E98h

2E9%h

2E9Ah

2E9Bh

2E9Ch
2E9Dh

Pipe 4 Transaction Counter Enable Register

PIPEATRE

00h
00h

2E9Eh
2E9Fh

Pipe 4 Transaction Counter Register

PIPE4ATRN

00h
00h

2EAOh
2EAlh

Pipe 5 Transaction Counter Enable Register

PIPESTRE

00h
00h

2EA2h
2EA3h

Pipe 5 Transaction Counter Register

PIPESTRN

00h
00h

2EA4h

2EA5h

2EA6h

2EA7h

2EA8h

2EA9h

2EAAh

2EABh

2EACh

2EADh

2ECFh

2EDOh
2ED1h

Device Address 0 Configuration Register (2)

DEVADDO

00h
00h

2ED2h
2ED3h

Device Address 1 Configuration Register (2)

DEVADD1

00h
00h

2ED4h
2ED5h

Device Address 2 Configuration Register (2)

DEVADD2

00h
00h

2ED6h
2ED7h

Device Address 3 Configuration Register (2)

DEVADD3

00h
00h

2ED8h
2EDY9h

Device Address 4 Configuration Register (2)

DEVADDA4

00h
00h

2EDAh
2EDBh

Device Address 5 Configuration Register (2)

DEVADD5

00h
00h

2EDCh

2EDDh

[ 2eFFh |

X: Undefined
Notes:

1. The blank areas are reserved and cannot be accessed by users.
2. This register is not available in the R8C/3MU Group.

R0O1DS0112EJ0110 Rev.1.10

Jun 15, 2011

RENESAS

Page 32 of 88



R8C/3MU Group, R8C/3MK Group 5. Electrical Characteristics

5. Electrical Characteristics
51 R8C/3MU Group

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Rated Value Unit
Vce Supply voltage -0.3t0 6.5 \%
Vi Input voltage -0.3to Vcc+ 0.3 \%
Vo Output voltage -0.3to Vcc+ 0.3 \%
Pd Power dissipation —20°C < Topr < 85°C 500 mw
Topr Operating ambient temperature —20 to 85 (N version) °C
Tstg Storage temperature —65 to 150 °C
RO1DS0112EJ0110 Rev.1.10 RENESAS Page 34 of 88
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R8C/3MU Group, R8C/3MK Group 5. Electrical Characteristics

Table 5.14  Timing Requirements of Synchronous Serial Communication Unit (SSU)

i 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 (@

time Slave — — 1 us
tFALL SSCK clock falling Master — — 1 tcyc @

time Slave — — 1 us

tsu SSO, SSI data input setup time 100 — — ns
tH SSO, SSI data input hold time 1 — — tcyc @

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 SSl slave access time 27V<Vcc<h5V — — 1.5tcyc + 100 ns

1.8V<Vece<27V — — 1.5tcyc + 200 ns

tor SSl slave out open time 27V<Vcc<h5V — — 1.5tcyc + 100 ns

1.8V<Vece<27V — — 1.5tcyc + 200 ns

Notes:
1. Vcc=1.8t05.5V,Vss =0V, and Topr = -20 to 85 °C (N version), unless otherwise specified.
2. ltcyc = 1/f1(s)
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R8C/3MU Group, R8C/3MK Group 5. Electrical Characteristics

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

VIH or VoH
SCS (input)
= ViL or VoL o«

A

tLEAD tHI tFALL tRISE tLaG
[ —

:
=3 VAN AWE
A

/

tLo

tHI

SSCK (input) a g
(CPOS = 0) &7 /

|J
1

7\

tLo > tsucyc N
SSO (input) >§ §< >< ><
(4
i tsu tH —] 5)
r : :55 3
SSI (output) — >< >§ >< }—<:
tsA tob - j)f torR 7
< d —> «— «
4-Wire Bus Communication Mode, Slave, CPHS =0
\VIH or VoH T
SCS (input) /
(— ViL or VoL « —
)
tLEAD tHI tFALL tRISE tLAG
Aﬂ — | >
Al A
SSCK (input)
(CPOS =1)
J— = | |
tLo g
tHl N
) ] s | , 5;
SSCK (input)
(CPOS =0)
- = i
to tsucyc
«
r 3 D
SSO (input) >§ §< >< ><
- i f(d
tsu tH R4
SSiI (output) —~§ >< >§ >—<:
- - (S 7
tsA top 2, tor
— f— —> | —>| [

CPHS, CPOS: Bits in SSMR register

Figure 5.7 I/0 Timing of Synchronous Serial Communication Unit (SSU) (Slave)
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R8C/3MU Group, R8C/3MK Group 5. Electrical Characteristics

Table 5.17  Electrical Characteristics (2) [3.3V <Vcc <5.5V]
(Topr = —20 to 85 °C (N version), unless otherwise specified.)

. Standard .
Symbol Parameter Condition Min. T Typ. | Max. Unit

Icc Power supply current | High-speed XINh= 20 lv(lez (Sﬁuare wﬁalve) . — 6.5 15 mA
— High-speed on-chip oscillator o

(YCC - 3':_3 t05.5V) | clock mode Low-speed on-chip oscillator on = 125 kHz

Single-chip mode, No division

output pins are open, XIN = 16 MHz (square wave) — 5.3 125 mA
; High-speed on-chip oscillator off

other pins are Vss Low-speed on-chip oscillator on = 125 kHz

No division

XIN = 10 MHz (square wave) — 3.6 — mA

High-speed on-chip oscillator off

Low-speed on-chip oscillator on = 125 kHz

No division

XIN = 20 MHz (square wave) — 3.0 — mA

High-speed on-chip oscillator off

Low-speed on-chip oscillator on = 125 kHz

Divide-by-8

XIN = 16 MHz (square wave) — 2.2 — mA

High-speed on-chip oscillator off

Low-speed on-chip oscillator on = 125 kHz

Divide-by-8

XIN = 10 MHz (square wave) — 1.5 — mA

High-speed on-chip oscillator off

Low-speed on-chip oscillator on = 125 kHz

Divide-by-8

High-speed XIN clock off ) ) — 7.0 15 mA

on-chip High-speed on-chip oscillator on fOCO-F = 20 MHz

: Low-speed on-chip oscillator on = 125 kHz
oscillator mode | No division

XIN clock off — 3.0 — mA
High-speed on-chip oscillator on fOCO-F = 20 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8
XIN clock off — 1 — mA
High-speed on-chip oscillator on fOCO-F = 4 MHz
Low-speed on-chip oscillator on = 125 kHz
Divide-by-16, MSTIIC=MSTTRC=1
Low-speed XIN clock off ) ) — 90 400 pA
on-chip High-speed on-chip oscillator off

- Low-speed on-chip oscillator on = 125 kHz
oscillator mode | Divide-by-8, FMR27 = 1, VCA20 = 0

Wait mode XIN clock off — 15 100 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 = VCA25 =0, VCA20=1

XIN clock off — 4 90 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 = VCA25=0,VCA20 =1

XIN clock off — 35 — pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off

While a WAIT instruction is executed
VCA27 =VCA26 = VCA25=0,VCA20=1

Stop mode XIN clock off, Topr = 25 °C — 2.0 5.0 pA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10=1

Peripheral clock off

VCA27 = VCA26 = VCA25 =0
XIN clock off, Topr = 85 °C — 15 — HA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10=1

Peripheral clock off

VCA27 = VCA26 = VCA25=0
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R8C/3MU Group, R8C/3MK Group

5. Electrical Characteristics

Timing Requirements

Table 5.18  External Clock Input (XOUT)

(Unless Otherwise Specified: Vcc =5V, Vss =0V, Topr =25 °C)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 50 — ns
twH(xouT) | XOUT input “H” width 24 — ns
twrxouT) | XOUT input “L” width 24 — ns
- tc(xouT) . Vcc=5V
| twH(XouT)
External clock input
P twL(xouT) R
< g
Figure 5.10 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
twr(TrAIO) | TRAIO input “L” width 40 — ns
_ IC(TRAIO) = Vce =5V
_ tWH(TRAIO)
TRAIO input
< tWL(TRAIO) >
Figure 5.11  TRAIO Input Timing Diagram when Vcc =5V
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Table 5.20 Serial Interface

Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time 200 — ns
tW(CKH) CLKi input “H” width 100 — ns
tw(CKL) CLKi input “L” width 100 — ns
td(Cc-Q) TXDi output delay time — 50 ns
th(C-Q) TXDi hold time 0 — ns
tsu(D-C) RXDi input setup time 50 — ns
th(C-D) RXDi input hold time 90 — ns
i=0to 3
¢ te(cK) > Vcc=5V
—WCKH)
CLKi
P tw(CKL) N
th(c-Q)
TXDi >< ><
_ tdcQ o tsu(d-C) th(c-D)
RXDi \*\
i=0to 3

Figure 5.12 Serial Interface Timing Diagram when Vcc =5V

Table 5.21  External Interrupt INTi (i = 0 to 4) Input, Key Input Interrupt Kli (i=0to 3)

Standard .
Symbol Parameter - Unit
Min. Max.
tW(INH) INTi input “H” width, Kli input “H” width 250 (1) — ns
tw(INL) INTI input “L” width, KIi input “L” width 250 @ — ns

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

TNTI input Vee =5V
t

(i=0to4) A

Kli input

(i=0t03) l< TW(INH) S

Figure 5.13 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli
when Vcc =5V
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PO
P1
P3
P4
P6
P7
P8

-

30pF

Figure 5.22 Ports PO, P1, P3, P4, P6, P7 and P8 Timing Measurement Circuit
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5. Electrical Characteristics

Table 5.39  Flash Memory (Program ROM) Electrical Characteristics
. Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
— Program/erase endurance (2) 1,000 ®) — — times
— Byte program time — 80 500 us
— Block erase time — 0.3 — s
td(sr-sus) | Time delay from suspend request until — — 5+ CPUclock | ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — us
following suspend request
— Time from suspend until erase restart — — 30 + CPU clock us
x 1 cycle
td(cMDpRsT | Time from when command is forcibly - - 30+ CPU clock us
-READY) | stopped until reading is enabled x 1 cycle
— Program, erase voltage 2.7 — 5.5 Y,
— Read voltage 1.8 — 5.5 Vv
— Program, erase temperature 0 — 60 °C
— Data hold time (7) Ambient temperature = 55 °C 20 — — year
Notes:

1. Vcc=2.7t0 5.5V and Topr = 0 to 60 °C, 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 = 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 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. 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.

7. The data hold time includes time that the power supply is off or the clock is not supplied.
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Table 5.48  Timing Requirements of Synchronous Serial Communication Unit (SSU)

i 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 (@

time Slave — — 1 us
tFALL SSCK clock falling Master — — 1 tcyc (@)

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<h55V — — 1.5tcyc + 100 ns

1.8V<Vece<27V — — 1.5tcye + 200 ns

tor SSl slave out open time 27V<Vcc<55V — — 1.5tcyc + 100 ns

1.8V<Vece<27V — — 1.5tcye + 200 ns

Notes:
1. Vcc=1.8t05.5V, Vss =0V, and Topr = -20 to 85 °C (N version), unless otherwise specified.
2. ltcyc = 1/f1(s)
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Table 5.49  Timing Requirements of 12C bus Interface

Symbol Parameter Condition - Standard Unit

Min. Typ. Max.

tscL SCL input cycle time 12tcyc + 600 (@ — — ns
tscLH SCL input “H” width 3tcyc + 300 @ — — ns
tscLL SCL input “L” width 5tcyc + 500 (@ — — ns
tsf SCL, SDA input fall time — — 300 ns
tsp SCL, SDA input spike pulse rejection time — — 1tcyc (@ ns
tBUF SDA input bus-free time 5tcyc (@ — — ns
tSTAH Start condition input hold time 3tcyc @ — — ns
tsTAs Retransmit start condition input setup time 3tcyc @ — — ns
tsTop Stop condition input setup time 3tcyc @ —_ —_ ns
tSbAs Data input setup time 1ltcyc + 40 —_ —_ ns
tSDAH Data input hold time 10 — — ns
Notes:

1. Vcc=1.8t05.5V, Vss =0V, and Topr = -20 to 85 °C (N version), unless otherwise specified.
2. ltcyc = 1/f1(s)

SDA

SCL

T
)

Notes:
1. Start condition
2. Stop condition
3. Retransmit start condition

» <«— {SDAH

tsp

tSDAS

tsTop

T
)

Figure 5.30

I/0 Timing of I2C bus Interface
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Table 5.50  Electrical Characteristics (1) [4.2V <Vcc <5.5V]

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output“H” | Other than XOUT Drive capacity High Vcc =5V |loH=-20mA |[Vcc-2.0| — Vce Vv
voltage Drive capacity Low Vcc=5V [lon=-5mA |Vcc-2.0| — Vce \Y
XOUT Vec=5V loH = =200 pA 1.0 — Vce Vv
VoL Output “L" | Other than XOUT Drive capacity High Vcc =5V |loL =20 mA — — 2.0 \%
voltage Drive capacity Low Vcc =5V |loL =5 mA — — 2.0 \Y
XOuT Vec=5V loL =200 pA — — 0.5 Vv
VT+VT- Hysteresis | INTO, INTZ, INT2, 0.1 1.2 — \
INTS,INT4,
KI0, KI1, KI2, KI3,
TRAIO,TRCIOA,
TRCIOB, TRCIOC,
TRCIOD,
USB_OVRCURA,
USB_VBUS,
TRCTRG, TRCCLK,
ADTRG, RXDO,
RXD1, RXD2, RXD3,
CLKO, CLK1, CLK2,
CLK3, CTS2, Ssi,
SCL, SDA, SSO,
SSCK, SCS
RESET 0.1 1.2 — \%
IH Input “H” current Vi=5V,Vcc=5.0V — — 5.0 pA
I Input “L” current Vi=0V,Vcc=50V — — -5.0 pA
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 18 — — \
Note:
1. 4.2V <Vcc<5.5V, Topr =-20 to 85 °C (N version), and f(XIN) = 20 MHz, unless otherwise specified.
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Timing Requirements

Table 5.52  External Clock Input (XOUT)

(Unless Otherwise Specified: Vcc =5V, Vss =0V, Topr =25 °C)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 50 — ns
twH(xouT) | XOUT input “H” width 24 — ns
twrxouT) | XOUT input “L” width 24 — ns
- tc(xouT) . Vcc=5V
| twH(XouT)
External clock input
P twL(xouT) R
< g
Figure 5.31 External Clock Input Timing Diagram when Vcc =5V
Table 5.53  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time 100 — ns
twH(TRAIO) | TRAIO input “H” width 40 — ns
twr(TrAIO) | TRAIO input “L” width 40 — ns
_ IC(TRAIO) = Vce =5V
_ tWH(TRAIO)
TRAIO input
< tWL(TRAIO) >
Figure 5.32  TRAIO Input Timing Diagram when Vcc =5V
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Package Dimensions

Diagrams showing the latest package dimensions and mounting information are available in the “Packages’ section of
the Renesas Electronics website.

JEITA Package Code ‘ RENESAS Code ‘ Previous Code ‘ MASS[Typ] |
P-HWQFN40-6x6-0.50 | PwonoosokeB | LOPJS-B [ 007g |
%1
D
30 2 2 0
0 0000000000
3 2 = 00O 02 g 3
o= ) d
O ) @
O ) d
[ ) d
] —
% ] > 19 YT owenss o ap 2
. g y
H P 4 00 NOT INCLUDE MOLD FLASH
[ ) d
O ) d
4“0 1 = " j =4
o te N
00000 00 Q :
1 10 10 1 Reference| Dimension in Milimeters
o] Zp Symeol [ Min Nom | Max
bp D 59 | 60 | 61
EE0) E 59 | 60 | 61
F A2 | — | 075 | —
N A | —]—1 o8
A 0 0 | oos
( ) Y« bp | 015 | 02 | 025
L A A W A A A A O A Y A= WWWD % ] | — | o5 | —
lp | 0z | 03 | 04
aly[s] ‘T x | — [ — ] oos
< y | — | — | oo
Detail F 70 — 075 —
e | — o | —
02 | — | 20 | —
B | — | 29 | —
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