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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
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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.
R0O1DS0112EJ0110 Rev.1.10 .zENESAS Page 11 of 88

Jun 15, 2011




R8C/3MU Group, R8C/3MK Group

1. Overview

15

Pin Functions

Tables 1.7 and 1.8 list Pin Functions.

Table 1.7 Pin Functions (1)
Item Pin Name I/0 Type Description
Power supply input | VCC, VSS — Apply 1.8 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 I 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.
XIN clock output | XOUT /0 Connect a ceramic resonator or a crystal oscillator between
the XIN and XOUT pins. (1)
To use an external clock, input it to the XOUT pin and leave
the XIN pin open.
INT interrupt input INTO to INT4 | INT interrupt input pins.
Key input interrupt | K0 to KI3 | Key input interrupt input pins.
Timer RA TRAIO 1/0 Timer RA 1/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, 1/0 Timer RC 1/O pins.
TRCIOC, TRCIOD
Serial interface CLKO, CLK1, CLK2, 110 Transfer clock 1/O pins.
CLK3
RXDO0, RXD1, RXD2, | Serial data input pins.
RXD3
TXDO, TXD1, TXD2, (@) Serial data output pins.
TXD3
CTS2 I Transmission control input pin.
RTS2 @] Reception control output pin.
SSuU SSli 1/0 Data I/O pin.
sSCS 1/0 Chip-select signal I/O pin.
SSCK 1/0 Clock 1/0O pin.
SSO /0 Data I/O pin.
12C bus SCL 110 Clock 1/0O pin.
SDA 1/0 Data 1/O pin.
I: Input O: Output I/O: Input and output
Notes:

1. Refer to the oscillator manufacturer for oscillation characteristics.

2. This pin is not available in the R8C/3MU Group.

R0O1DS0112EJ0110 Rev.1.10
Jun 15, 2011
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R8C/3MU Group, R8C/3MK Group

3. Memory

3.2 R8C/3MK Group

Figure 3.2 is a Memory Map of R8C/3MK Group. The R8C/3MK Group has a 1-Mbyte address space from
addresses 00000h to FFFFFh. A 64-Kbyte internal ROM areais allocated addresses 04000h to 13FFFh.

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 8-Kbyte internal
RAM areais alocated addresses 00400h to 023FFh. 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 (SFRs))
002FFh
00400h
Internal RAM
OXXXXh
2 h
02C00 SFR @

(Refer to 4. Special Function OFFDCh E - - - =
Registers (SFRs)) = Undefined instruction 3
02FFFh = Overflow 3
03000h = : i =
Internal ROM = BSdK |nstruct|o|:1 3
(data flash) @ S A Iress matc =
03FFFh = . . _Slngle step . 3
0YYYYh i Watchdog timer, osullzt(l;()jn sto;k)) det:ctlon, voltage monitor i
Internal ROM E ress breal =
(program ROM) S (Reserved) =
OFFFFh OFFFFh E Reset =
Internal ROM
(program ROM)
h
FFFFFh
Notes:

1. The data flash indicates block A (1 Kbyte), block B (1 Kbyte), block C (1 Kbyte), and block 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
R5F213M8KNNP 64 Kbytes 04000h 13FFFh 8 Kbytes 023FFh
R5F213M8KNXXXNP
RSF213MCKNNP 128 Kbytes 04000h 23FFFh 10 Kbytes 02BFFh
R5F213MCKNXXXNP
Figure 3.2 Memory Map of R8C/3MK Group
R0O1DS0112EJ0110 Rev.1.10 .IENESAS Page 18 of 88

Jun 15, 2011



R8C/3MU Group, R8C/3MK Group

4. Special Function Registers (SFRs)

Table 4.11  SFR Information (11) @
Address Register Symbol After Reset
2CBOh DTC Control Data 14 DTCD14 XXh
2CB1lh XXh
2CB2h XXh
2CB3h XXh
2CB4h XXh
2CB5h XXh
2CB6h XXh
2CB7h XXh
2CB8h DTC Control Data 15 DTCD15 XXh
2CB%h XXh
2CBAh XXh
2CBBh XXh
2CBCh XXh
2CBDh XXh
2CBEh XXh
2CBFh XXh
2CCOh DTC Control Data 16 DTCD16 XXh
2CClh XXh
2CC2h XXh
2CC3h XXh
2CC4dh XXh
2CC5h XXh
2CC6h XXh
2CC7h XXh
2CC8h DTC Control Data 17 DTCD17 XXh
2CC%h XXh
2CCAh XXh
2CCBh XXh
2CCCh XXh
2CCDh XXh
2CCEh XXh
2CCFh XXh
2CDOh DTC Control Data 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h XXh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h DTC Control Data 19 DTCD19 XXh
2CD%h XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh
2CEOh DTC Control Data 20 DTCD20 XXh
2CElh XXh
2CE2h XXh
2CE3h XXh
2CE4h XXh
2CE5h XXh
2CE6h XXh
2CE7h XXh
2CE8h DTC Control Data 21 DTCD21 XXh
2CE9h XXh
2CEAh XXh
2CEBh XXh
2CECh XXh
2CEDh XXh
2CEEh XXh
2CEFh XXh

X: Undefined

Note:

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

R0O1DS0112EJ0110 Rev.1.10

Jun 15, 2011
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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 5.9 Voltage Detection 2 Circuit Electrical Characteristics

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdet2 Voltage detection level Vdet2_0 At the falling of Vcc 3.70 4.00 4.30 \%
— Hysteresis width at the rising of Vcc in voltage — 0.10 — \%
detection 2 circuit
— Voltage detection 2 circuit response time (2) At the falling of Vcc from — 20 150 us
5.0V to (Vdet2_ 0-0.1) V
— Voltage detection circuit self power consumption VCA27 =1,Vcc=5.0V — 1.7 — pA
td(E-A) Waiting time until voltage detection circuit operation — — 100 us
starts 3)

Notes:
1. The measurement condition is Vcc = 1.8 to0 5.5 V and Topr = —20 to 85 °C (N 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.

Table 5.10 Power-on Reset Circuit (2

. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
trth External power Vcc rise gradient @ 0 — 50,000 | mV/msec
Notes:

1. The measurement condition is Topr = —20 to 85 °C (N version), unless otherwise specified.
2. To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in the OFS register to 0.

Vdeto @ \ —/ Vd_etO o
trth
External trth
Power Vcc
05V <>
tw(por) @ Voltage detection 0
g circuit response time
Internal
reset signal
i » d .
Y Ladl <
I 1 a3
foco-s foco-s
Notes:

1. Vdeto indicates the voltage detection level of the voltage detection O circuit. Refer to 6. Voltage Detection
Circuit of User's Manual: Hardware for details.

2. tw(por) indicates the duration the external power Vcc must be held below the valid voltage (0.5 V) to enable
a power-on reset. When turning on the power after it falls with voltage monitor O reset disabled, maintain

tw(por) for 1 ms or more.

Figure 5.5 Power-on Reset Circuit Electrical Characteristics
RO1DS0112EJ0110 Rev.1.10 ;{ENESAS Page 41 of 88
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R8C/3MU Group, R8C/3MK Group 5. Electrical Characteristics

Table 5.11  High-speed On-Chip Oscillator Circuit Electrical Characteristics

. Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
— High-speed on-chip oscillator frequency after Vcc=1.8Vto55V 36.0 40 44.0 MHz
reset
High-speed on-chip oscillator frequency when the |Vcc=1.8Vt055V 33.178 | 36.864 | 40.550 | MHz

FRAA4 register correction value is written into the
FRAL1 register and the FRAS register correction
value into the FRAS3 register (2)

High-speed on-chip oscillator frequency when the |Vcc=1.8Vt055V 28.8 32 35.2 MHz
FRAG register correction value is written into the
FRAL register and the FRA7 register correction
value into the FRA3 register

— Oscillation stability time Vcec =5.0V, Topr =25 °C — 0.5 3 ms

— Self power consumption at oscillation Vcc =5.0V, Topr =25 °C — 400 — pA

Notes:
1. Vcc=1.8t05.5V and Topr = 20 to 85 °C (N version), unless otherwise specified.
2. This enables the setting errors of bit rates such as 9600 bps and 38400 bps to be 0% when the serial interface is used in
UART mode.

Table 5.12  Low-speed On-Chip Oscillator Circuit Electrical Characteristics

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
fOCO-S | Low-speed on-chip oscillator frequency 60 125 250 kHz
— Oscillation stability time Vcc =5.0V, Topr=25°C — 30 100 us
— Self power consumption at oscillation Vcc =5.0V, Topr=25°C — 2 — pA
Note:
1. Vcc=1.8t05.5V and Topr = 20 to 85 °C (N version), unless otherwise specified.
Table 5.13  Power Supply Circuit Timing Characteristics
. Standard .
Symbol Parameter Condition Unit

Min. Typ. Max.

td(P-R) Time for internal power supply stabilization during — — 2,000 us
power-on (2)

Notes:
1. The measurement condition is Vcc = 1.8 to 5.5 V and Topr = 25 °C.
2. Waiting time until the internal power supply generation circuit stabilizes during power-on.

RO1DS0112EJ0110 Rev.1.10 RENESAS Page 42 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)
RO1DS0112EJ0110 Rev.1.10 RENESAS Page 43 of 88
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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 5.26 Serial Interface

Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time 300 — ns
tW(CKH) CLKi input “H” width 150 — ns
tw(CKL) CLKi Input “L” width 150 — ns
td(Cc-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=0to 3
¢ te(cK) > Vcc =3V
» tW(CKH) >
CLKi
P tW(CKL)
th(c-Q)
TXDi >< ><
_ tdcQ tsu(D-C) th(c-D)
RXDi \*\
i=0to 3

Figure 5.16 Serial Interface Timing Diagram when Vcc =3V

Table 5.27  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 380 (1) — ns
tw(INL) INTI input “L” width, KIi input “L” width 380 — 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.

INTi input Vcc =3V

(i=0to4)

TW(INL,

Kli input tW(INH
(i=0to3) I« () >

Figure 5.17 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli
when Vcc =3V
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R8C/3MU Group, R8C/3MK Group 5. Electrical Characteristics

Table 5.29  Electrical Characteristics (6) [1.8 V <Vcc < 2.7 V]
(Topr = —20 to 85 °C (N version), unless otherwise specified.)

. Standard .
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
Icc Power supply current | High-speed XIN = 5 MHz (square wave) — 2.2 — mA

(Vec=1.8t02.7V) |clock 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 =5 MHz (square wave) — 0.8 — mA
High-speed on-chip oscillator off
Low-speed on-chip oscillator on = 125 kHz
Divide-by-8

High-speed XIN clock off — 2.5 10 mA
on-chip High-speed on-chip oscillator on fOCO-F = 5 MHz
oscillator mode | Low-speed on-chip oscillator on = 125 kHz

No division

XIN clock off — 1.7 — mA
High-speed on-chip oscillator on fOCO-F = 5 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 — 90 300 pA
on-chip High-speed on-chip oscillator off
oscillator mode | Low-speed on-chip oscillator on = 125 kHz
Divide-by-8, FMR27 = 1, VCA20 = 0

Wait mode XIN clock off — 15 90 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 80 HA
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 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 — nA
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 5.30  External Clock Input (XOUT)

(Unless Otherwise Specified: Vcc =2.2V,Vss =0V, Topr =25 °C)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 200 — ns
twH(xouT) | XOUT input “H” width 90 — ns
twrxouT) | XOUT input “L” width 90 — ns
y tc(xour) > vce =22V
_ twH(XouT)
External clock input
. twL(XouT)
< gl
Figure 5.18 External Clock Input Timing Diagram when Vcc =2.2V
Table 5.31  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time 500 — ns
twH(TRAIO) | TRAIO input “H” width 200 — ns
twr(TrAIO) | TRAIO input “L” width 200 — ns
< tCTRAO) > Vcc=22V
| JWH(TRAIO) |
TRAIO input
. IWL(TRAIO) >
< gl
Figure 5.19  TRAIO Input Timing Diagram when Vcc = 2.2 V
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R8C/3MU Group, R8C/3MK Group 5. Electrical Characteristics

5.2 R8C/3MK Group

Table 5.34  Absolute Maximum Ratings

Symbol Parameter Condition Rated Value Unit
Vcc/AVcee | Supply voltage -0.3t06.5 \%
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
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5. Electrical Characteristics

Table 5.41  Voltage Detection 0 Circuit Electrical Characteristics
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.

Vdeto Voltage detection level Vdet0_0 (2) 1.80 1.90 2.05 \%
Voltage detection level Vdet0_1 (2) 2.15 2.35 2.50 \%
Voltage detection level Vdet0_2 (2) 2.70 2.85 3.05 \Y
Voltage detection level Vdet0_3 (2) 3.55 3.80 4.05 \Y

— Voltage detection O circuit response time (4) At the falling of Vcc from — 6 150 us

5.0 V to (Vdet0_0 - 0.1) V

— Voltage detection circuit self power consumption VCA25=1,Vcc=5.0V — 15 — pA

td(E-A) Waiting time until voltage detection circuit operation — — 100 us
starts )

Notes:

1. The measurement condition is Vcc = 1.8 to 5.5 V and Topr = —20 to 85 °C (N version).
2. Select the voltage detection level with bits VDSELO and VDSEL1 in the OFS register.
3. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA25 bit in the VCA2

register to 0.
4. Time until the voltage monitor O reset is generated after the voltage passes Vdeto.

Table 5.42  Voltage Detection 1 Circuit Electrical Characteristics
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.
Vdetl Voltage detection level Vdetl_0 (2) At the falling of Vcc 2.00 2.20 2.40 \%
Voltage detection level Vdetl_1 (2 At the falling of Vcc 2.15 2.35 2.55 \%
Voltage detection level Vdetl_2 (2 At the falling of Vcc 2.30 2.50 2.70 \Y
Voltage detection level Vdetl_3 (@ At the falling of Vcc 2.45 2.65 2.85 \Y
Voltage detection level Vdetl_4 (2) At the falling of Vcc 2.60 2.80 3.00 \
Voltage detection level Vdetl 5 (2) At the falling of Vcc 2.75 2.95 3.15 Vv
Voltage detection level Vdetl_6 (2) At the falling of Vcc 2.85 3.10 3.40 \
Voltage detection level Vdetl_7 (2 At the falling of Vcc 3.00 3.25 3.55 \Y
Voltage detection level Vdetl_8 (2) At the falling of Vcc 3.15 3.40 3.70 \Y
Voltage detection level Vdetl_9 (2) At the falling of Vcc 3.30 3.55 3.85 \Y
Voltage detection level Vdetl_A (2) At the falling of Vcc 3.45 3.70 4.00 \%
Voltage detection level Vdetl B (2) At the falling of Vcc 3.60 3.85 4.15 \%
Voltage detection level Vdetl_C (2 At the falling of Vcc 3.75 4.00 4.30 V
Voltage detection level Vdetl_D () At the falling of Vcc 3.90 4.15 4.45 \
Voltage detection level Vdetl_E (2) At the falling of Vcc 4.05 4.30 4.60 \Y%
Voltage detection level Vdetl F (2) At the falling of Vcc 4.20 4.45 4.75 \
— Hysteresis width at the rising of Vcc in voltage Vdetl Oto Vdetl_5 — 0.07 — \%
detection 1 circuit selected
Vdetl_6 to Vdetl F — 0.10 — \%
selected
— Voltage detection 1 circuit response time (3) At the falling of Vcc from — 60 150 us
5.0V to (Vdetl_0 - 0.1) V
— Voltage detection circuit self power consumption VCA26 =1,Vcc=5.0V — 1.7 — pA
td(E-A) Waiting time until voltage detection circuit operation — — 100 us
starts (4)
Notes:

1. The measurement condition is Vcc = 1.8 to 5.5 V and Topr = —20 to 85 °C (N version).

pPwD

register to 0.

Select the voltage detection level with bits VD1S0 to VD1S3 in the VDL1LS register.
Time until the voltage monitor 1 interrupt request is generated after the voltage passes Vdet1.
Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2
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5. Electrical Characteristics

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

Table 5.54 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 >< ><
_ tdc o tsu(d-C) th(c-D)
RXDi \*\
i=0to 3

Figure 5.33 Serial Interface Timing Diagram when Vcc =5V

Table 5.55  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.

INTI input Vee =5V
t

(i=0to4) A

Kli input

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

Figure 5.34 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli
when Vcc =5V
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Table 5.57  Electrical Characteristics (4) [2.7 V <VcCc < 3.3 V]
(Topr = —20 to 85 °C (N version), unless otherwise specified.)

Standard
Symbol P t Conditi - Unit
ymbo arameter ondition Min. | Typ. | Max. |

Icc Power supply current | High-speed XIN = 10 MHz (square wave) — 35 10 mA
(Vec=2.7t03.3V) |clock mode High-speed on-chip oscillator off
Single-chip mode Low-speed on-chip oscillator on = 125 kHz

9 . P ! No division
output P'ns are open, XIN = 10 MHz (square wave) — 1.5 7.5 mA
other pins are Vss 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

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 — 4.0 — mA
High-speed on-chip oscillator on fOCO-F = 10 MHz
Low-speed on-chip oscillator on = 125 kHz
No division
XIN clock off — 1.5 — mA
High-speed on-chip oscillator on fOCO-F = 10 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 — 90 390 pA
on-chip High-speed on-chip oscillator off

. Low-speed on-chip oscillator on = 125 kHz
oscillator mode | pyige by-g, FMR27 = 1, VCA20 = 0

Wait mode XIN clock off — 15 90 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 80 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 — nA
High-speed on-chip oscillator off
Low-speed on-chip oscillator off
CM10=1

Peripheral clock off

VCA27 = VCA26 = VCA25=0

oscillator mode
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Table 5.66 Serial Interface

Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time 800 — ns
tW(CKH) CLKi input “H” width 400 — ns
tW(CKL) CLKi input “L” width 400 — ns
td(Cc-Q) TXDi output delay time — 200 ns
th(C-Q) TXDi hold time 0 — ns
tsu(D-C) RXDi input setup time 150 — ns
th(C-D) RXDi input hold time 90 — ns
i=0to 3
€ teeK) > Vcc=2.2V
 tW(CKH)
CLKi
P tW(CKL)
th(c-Q)
TXDi >< ><
_ tdcQ R tsu(d-C) th(c-D)
RXDi \*\
i=0to 3

Figure 5.41 Serial Interface Timing Diagram when Vcc =2.2V

Table 5.67  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, KIi input “H” width 1000 @ — ns
tw(NL) INTi input “L” width, Kli input “L” width 1000 @) — 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.

TNTT input Vcc=2.2V

(i=0to4)

Kii input TW(INH)
(i=0to3) [€ >|

tW(INL

Figure 5.42 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli
when Vcc=2.2V
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