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M16C/63 Group

1. Overview

Table 1.2 Specifications for the 100-Pin Package (2/2)
ltem Function Description
16-bit timer x 5
Timer mode, event counter mode, one-shot timer mode, pulse width
) modulation (PWM) mode
Timer A . .
Event counter two-phase pulse signal processing (two-phase encoder
input) x 3
Programmable output mode x 3
16-bit timer x 6
Timer B Timer mode, event counter mode, pulse period measurement mode,
pulse width measurement mode
Three-phase motor control * Three-phase inverter control (timer Al, timer A2, timer A4, timer B2)
Timers timer functions * On-chip dead time timer
* Count: seconds, minutes, hours, days of the week, months, years
Real-time clock * Periodic interrupt: 0.25s,0.5 s
* Automatic correction function
PWM function 8 bits x 2
® 2 circuits
* 4 wave pattern matchings (differentiate wave pattern for headers, data
Remote control signal receiver | 0, data 1, and special data)
* 6-byte receive buffer (1 circuit only)
* Operating frequency of 32 kHz
. UARTO to UART2, UARTS to Clock synchronous/asyhchronous x 6 channels
Serial UART7 I2C-bus, IEBus, special mode 2
Interface SIM (UART2)
SI/03, SI/04 Clock synchronization only x 2 channels

Multi-master 12C-bus Interface

1 channel

CEC Functions )

CEC transmit/receive, arbitration lost detection, ACK automatic output,
operation frequency of 32 kHz

A/D Converter

10-bit resolution x 26 channels, including sample and hold function
Conversion time: 2.15 us

D/A Converter

8-bit resolution x 2 circuits

CRC Calculator

CRC-CCITT (X16 + X12 + X5 + 1),
CRC-16 (X16 + X15 + X2 + 1) compliant

Flash Memory

* Program and erase power supply voltage: 2.7 to 5.5 V

* Program and erase cycles: 1,000 times (program ROM 1, program
ROM 2), 10,000 times (data flash)
* Program security: ROM code protect, ID code check

Debug Functions

On-chip debug, on-board flash rewrite, address match interrupt x 4

Operation Frequency/Supply Voltage

5MHz/VCC1=18t055V,VCC2=18VtoVCCl
10 MHz/VCC1=2.1t05.5V,VCC2=2.1V to VCC1
20 MHz/VCC1 =2.7t05.5V, VCC2=2.7 V to VCC1

Current Consumption

Described in Electrical Characteristics

Operating Temperature

-20°C to 85°C, -40°C to 85°C (1)

Package

100-pin QFP: PRQP0100JD-B (Previous package code: 100P6F-A)
100-pin LQFP: PLQPO0100KB-A (Previous package code: 100P6Q-A)
100-pin LGA: PTLG0100KA-A (Previous package code: 100FOM)

Notes:

1. See Table 1.5 “Product List” for the operating temperature.

2. The CEC function indicates circuitry which supports the transmission and reception of CEC signals standardized
by the High-Definition Multimedia Interface (HDMI). HDMI and High-Definition Multimedia Interface are

registered trademarks of HDMI Licensing, LLC.

R0O1DS0033EJ0220 Rev.2.20

RRENESAS

Nov 01, 2012

Page 3 of 115



M16C/63 Group 1. Overview

1.5 Pin Assignments
Figure 1.6 to Figure 1.9 show pin assignments. Table 1.6 to Table 1.9 list pin names.

[78]«—> P1_2/RXD6/SCL6/D10

[77]«—> P1

[60]«—> P3_2/A10

<«—> P3_3/Al1

[55]«—> P3_7/A15
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See Note 3
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[63]«—> P3_0/A8 [A8/D7]

[62]

[79]«—> P1_1/CLK6/D9

[80]«—> P1
[76]«—> P1_4/D12
[75]«—> P1
[74]«—> P1
[73]«—> P1
[72]«—> P2

[68]

[67]«—> P2

[64]

[61]«—> P3_1/A9
[59]

[58]«—> P3_4/A12
[57]«—> P3_5/A13
|56]«—> P3_6/A14
[54]«—> P4_0/A16
[53]«—> P4_1/A17
[51]«—> P4_3/A19

PO_7/ANO_7/D7 «—[81]
PO_6/ANO_6/D6 «—> [82]
PO_5/ANO_5/D5 «—» (83|
PO_4/ANO_4/D4 «—» [84]
PO_3/ANO_3/D3 «—> [85]
PO_2/ANO_2/D2 «—> [86]
PO_1/ANO_1/D1 «—>[87]

\Q

VCC2 ports

M16C/63 Group

/

[50] «—> P4_4/CTS7/RTS7/CS0

[49] «—> P4_5/CLK7/CST

48] «—> P4_6/PWMO/RXD7/SCL7/CS2
[47]«—> P4_7/PWM1/TXD7/SDA7/CS3
[46] «—> P5_O/WRL/WR

|45] «—> P5_1/WRH/BHE

[44]«—> P5_2/RD

PO_0/ANO_0/DO «—> (88| y [43] «—> P5_3/BCLK
P10_7/AN7/KI3 «—>[89 [42] «—> P5_4/HLDA

P10_6/AN6/KI2 «—> 90
P10_5/AN5/KIT «—>[91]
P10_4/AN4/KI0 «—> [92]
P10_3/AN3/KI7 «—>[93]

PRQP0100JD-B i+ P sroIs
(100P6F-A)

39]«—> P5_7/RDY/CLKOUT
38] «—> P6_0/TRHO/CTSO/RTSO

-

P10_2/AN2/KI6 «—> [94] . 37] «—> P6_1/CLKO
P10_1/AN1/KI5 «—» [05] (TOp VleW) 36]«—> P6_2/RXDO/SCLO
AVSS (96| [35] «—> P6_3/TXDO/SDAO
P10_0/ANO/KI4 «—>[97] 34| «—> P6_4/CTSI/RTSI/CTSO/CLKS1
VREF —> [98] / [33] «—> P6_5/CLK1
AVCC [99] VCC1 ports O [32] «—> P6_6/RXD1/SCL1

P9_7/ADTRG/SIN4 «— [100 31]«—> P6_7/TXD1/SDAL
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Notes: N

1. N-channel open drain output. g BI

2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions. &~
3. Pin names in brackets [ ] represent a single functional signal. N
They should not be considered as two separate functional signals. T

Figure 1.6  Pin Assignment for the 100-Pin Package
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M16C/63 Group

1. Overview

Table 1.8 Pin Names for the 80-Pin Package (1/2)
I/0 Pin for Peripheral Function
Pin No. | Control Pin Port ] . A/D converter
Interrupt Timer Serial interface DIA converter’

1 P9 5 CLK4 ANEXO
2 PO 4 TB4IN/PWM1 DAl
3 P9 3 TB3IN/PWMO DAO
4 P9 2 TB2IN/PMCO SOUT3
5 P9 0 TBOIN CLK3
6 CNVSS
7 XCIN P8 7
8 XCOUT P8 6
9 RESET
10 XOuT
1 VSS
12 XIN
13 VCC1
14 P8 5 NMI CEC
15 P8 4 INT2 ZP
16 P8 3 INTT
17 P8_2 INTO
18 P8_1 TA4IN CTS5/RTS5
19 P8 0 TA40UT RXD5/SCL5
20 P7_7 TA3IN CLK5
21 P7_6 TA30UT TXD5/SDA5
22 P7_1 TAOIN/TB5IN RXD2/SCL2/SCLMM
23 P7_0 TAOOUT TXD2/SDA2/SDAMM
24 P6_7 TXD1/SDA1
25 P6_6 RXD1/SCL1
26 P6_5 CLK1
27 P6 4 CTS1/RTS1/CTS0/

— CLKS1
28 P6_3 TXDO/SDAO
29 P6_2 RXDO0/SCLO
30 P6_1 CLKO
31 P6_0 TRHO CTSO/RTSO
32 CLKOUT P57
33 P5_6
34 P5_5
35 P5_4
36 P5_3
37 P5 2
38 P5 1
39 P5_0
40 P4 3

R0O1DS0033EJ0220 Rev.2.20 RENESAS Page 16 of 115
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M16C/63 Group

1. Overview

Table 1.13  Pin Functions for the 80-Pin Package (1/2)
Signal Name Pin Name I/10 |Power Supply Description
Power supply VCC1, . .
input VSS | Apply 1.8 to 5.5 V to the VCC1 pin and 0 V to the VSS pin.
This is the power supply for the A/D and D/A converters.
Analog_power AVCC, VCC1 Connect the AVCC pin to VCC1, and connect the AVSS pin
supply input AVSS
to VSS.
Reset input RESET | VCC1 Driving this pin low resets the MCU.
Input pin to switch processor modes. After a reset, to start
CNVSS CNVSS VCC1 operating in single-chip mode, connect the CNVSS pin to
VSS via a resistor.
Main clock input XIN I VCC1 I/O pins for the main clock oscillator. Connect a ceramic
] resonator or crystal between pins XIN and XOUT. (O) Input
Main clock output | XOUT 0o VCCL  lan external clock to XIN pin and leave XOUT pin open.
Sub clock input XCIN I VCC1 I/0O pins for a sub clock oscillator. Connect a crystal between
XCIN pin and XCOUT pin. (1) Input an external clock to XCIN
Sub clock output XCOUT (0] VCC1 pin and leave XCOUT pin open.
Clock output CLKOUT (0] VCC1 Outputs a clock with the same frequency as fC, f1, 8, or f32.
. . INTO to INT2 I VCC1 .
INT interrupt input ————— Input for the INT interrupt.
INT6, INT7 | VCC1
NMI interrupt NMI I vCC1 Input for the NMI interrupt.
input
Key input e, T . .
interrupt input KIO to KI7 | VCC1 Input for the key input interrupt.
TAOOUT, . .
TA30OUT, /o VCC1 zroaifr?:)ﬂTis A0, A3, and A4 (TAOOUT is N-channel open
TA4OUT pub)-
Timer A TAOIN,
TA3IN, VCC1 Input for timers AO, A3, and A4.
TA4IN
ZP VCC1 Input for Z-phase.
TBOIN,
Timer B TB2IN to VCC1 Input for timers BO, and B2 to B5.
TB5IN
Real-time clock TRHO (0] VCC1 Output for the real-time clock.
output
PWMO,
PWM output PWML 0] VCC1 PWM output.
Remote control
signal receiver PMCO VCC1 Input for the remote control signal receiver.

input

Note:

1. Contact the manufacturer of crystal/ceramic resonator regarding oscillation characteristics.

RO1DS0033EJ0220 Rev.2.20
Nov 01, 2012

RRENESAS

Page 21 of 115



M16C/63 Group 3. Address Space

3. Address Space

3.1 Address Space

The M16C/63 Group has a 1 MB address space from 00000h to FFFFFh. Address space is expandable to 4
MB with the memory area expansion function. Addresses 40000h to BFFFFh can be used as external areas
from bank O to bank 7. Figure 3.1 shows the Address Space. Areas that can be accessed vary depending
on processor mode and the status of each control bit.

Memory expansion mode
00000h SER
00400h Internal RAM The internal RAM is allocated
from address 00400h higher.
Reserved area
04000h External area
0D000h SER
0D800h
External area In 4 MB mod
n mode
OEO0O0Oh
Internal ROM When data flash is enabled
(data flash) I Bank 7
10000h Internal ROM When program ROM 2 I y
1MB (program ROM 2) | is enabled Bank 6
dd 14000h I Bank 5
address space External area I
Bank 4
27000h I
Reserved area Bank 3
28000h I Bank 2
_— I Bank 1
40000h
External area
Bank 0
|BEFFFh _____ 512 KB x 8
D0000h
Reserved area
Internal ROM Program ROM 1 is allocated from
(program ROM 1) | address FFFFFh lower.
FFFFFh
Notes:
1. Do not access reserved areas.
2. The figure above applies under the following condition:
- The PM13 bit in the PM1 register is O
(addresses 04000h to OCFFFh and 80000h to CFFFFh are used as external areas)

Figure 3.1  Address Space

R01DS0033EJ0220 Rev.2.20 :{ENESAS Page 26 of 115
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M16C/63 Group

4. Special Function Registers (SFRs)

Table 4.11 SFR Information (11)

Address Register Symbol Reset Value
02A0h
02A1h
02A2h
02A3h
02A4h |UART7 Special Mode Register 4 U7SMR4 00h
02A5h |UART7 Special Mode Register 3 U7SMR3 000X 0X0Xb
02A6h |UART7 Special Mode Register 2 U7SMR2 X000 0000b
02A7h |UART7 Special Mode Register U7SMR X000 0000b
02A8h |UART?7 Transmit/Receive Mode Register U7MR 00h
02A%h |UART7 Bit Rate Register U7BRG XXh
8§2§E UART?7 Transmit Buffer Register U7TB ;((iﬂ
02ACh |UART7 Transmit/Receive Control Register 0 u7Co 0000 1000b
02ADh |UART?7 Transmit/Receive Control Register 1 uU7C1 0000 0010b
g;’:iﬂ UART7 Receive Buffer Register U7RB iiﬂ
02BOh |I2C0 Data Shift Register S00 XXh
02B1h
02B2h |I2CO0 Address Register 0 S0DO 0000 000Xb
02B3h |I2C0 Control Register 0 S1D0 00h
02B4h |12CO0 Clock Control Register S20 00h
02B5h |I12CO0 Start/Stop Condition Control Register S2D0 0001 1010b
02B6h [I12CO0 Control Register 1 S3D0 0011 0000b
02B7h |I2CO0 Control Register 2 S4D0 00h
02B8h [12CO0 Status Register 0 S10 0001 000Xb
02B9h |I2CO Status Register 1 S11 XXXX X000b
02BAh |12C0 Address Register 1 SoD1 0000 000Xb
02BBh |12C0 Address Register 2 S0D2 0000 000Xb
02BCh

02BDh
02BEh
02BFh

02CO0h to
02FFh

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.

RO1DS0033EJ0220 Rev.2.20
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M16C/63 Group 4. Special Function Registers (SFRs)

Table 4.16 SFR Information (16)

Address Register Symbol Reset Value
03COh . XXXX XXXXb
oacin |/VD Register 0 ADO 0000 00XXb
03C2h . XXXX XXXXb
oacan |/V/D Register 1 AD1 0000 00XXb
03C4h . XXXX XXXXb
oacsn |/VD Register 2 AD2 0000 00XXb
03C6h . XXXX XXXXb
03C7h A/D Register 3 AD3 0000 00XXb
03C8h . XXXX XXXXb
03C9h A/D Register 4 AD4 0000 00XXb
03CAh . XXXX XXXXb
03CBh A/D Register 5 AD5 0000 00XXb
03CCh . XXXX XXXXb
03CDh A/D Register 6 AD6 0000 00XXb
03CEh . XXXX XXXXb
oacEn |/\D Register 7 AD7 0000 00XXb
03DO0h
03D1h
03D2h
03D3h
03D4h |A/D Control Register 2 ADCON2 0000 X00Xb
03D5h
03D6h |A/D Control Register 0 ADCONO 0000 0XXXb
03D7h |A/D Control Register 1 ADCON1 0000 0000b
03D8h |D/AO Register DAO 00h
03D%h
03DAh |D/Al Register DAl 00h
03DBh
03DCh |D/A Control Register DACON 00h
03DDh
03DEh
03DFh
03EOh |Port PO Register PO XXh
03Elh |Port P1 Register P1 XXh
03E2h |Port PO Direction Register PDO 00h
03E3h |Port P1 Direction Register PD1 00h
03E4h |Port P2 Register P2 XXh
03E5h |Port P3 Register P3 XXh
03E6h |Port P2 Direction Register PD2 00h
03E7h |Port P3 Direction Register PD3 00h
03E8h |Port P4 Register P4 XXh
03ES9h |Port P5 Register P5 XXh
03EAh |Port P4 Direction Register PD4 00h
03EBh |Port P5 Direction Register PD5 00h
03ECh |[Port P6 Register P6 XXh
03EDh |Port P7 Register P7 XXh
03EEh |Port P6 Direction Register PD6 00h
03EFh |Port P7 Direction Register PD7 00h

X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/63 Group 5. Electrical Characteristics

AN —————Analog input

PO to P10 AN: One of the analog input pin
_/\/\/\,;7- PO to P10: I/O pins other than AN

Figure 5.3  A/D Accuracy Measure Circuit

Table 5.7 A/D Conversion Characteristics (2/2) (1)
AVCC = VCCl = VCCZ = VREF =1.8t05.5 V, VSS = AVSS =0Vat TOPT =-20°C to 85°C/-40°C to 85°C unless otherwise

specified.
Symbol Parameter Measuring Condition - Standard Unit
Min. Typ. | Max.
6AD A/D operating clock frequency 40V <Vgegp £AVec <55V 2 20 MHz
32V<VRer<AVcc <55V | 2 16 | MHz
30V<Vger <AVcc <55V | 2 10 | MHz
1.8V <VRer <AVec <55V | 2 5 MHz
- Tolerance level impedance 3 kQ
Dni Differential non-linearity error Q] *1 LSB
- Offset error 4 *3 LSB
- Gain error (©) *3 LSB
tconv 10-bit conversion time Vee1 =5V, 6AD = 20 MHz 2.15 Hs
tsamp Sampling time 0.75 ps
VREE Reference voltage 1.8 AVce \Y,
Via Analog input voltage (2. (3) 0 Veee |V
Notes:

1. Use when AVCC = VCCl = Vccz.
Do not use A/D converter when Veeq > Veeo.

2

3. When analog input voltage is over reference voltage, the result of A/D conversion is 3FFh.

4. Flash memory rewrite disabled. Except for the analog input pin, set the pins to be measured as input ports and
connect them to Vgg. See Figure 5.3 “A/D Accuracy Measure Circuit”.

514 D/A Conversion Characteristics

Table 5.8 D/A Conversion Characteristics
Vec1=AVee =Vrer=3.0105.5V, Vgg=AVgg =0V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.
. . Standard )
Symbol Parameter Measuring Condition - Unit
Min. Typ. Max.
- Resolution 8 Bits
- Absolute Accuracy 2.5 LSB
tsu Setup Time 3 us
Ro Output Resistance 5 6 8.2 kQ
IVREFE Reference Power Supply Input Current See Notes 1 and 2 1.5 mA
Notes:

1. This applies when using one D/A converter, with the D/A register for the unused D/A converter set to 00h.
2. The current consumption of the A/D converter is not included. Also, the I\,ggg of the D/A converter will flow even

if the ADSTBY bit in the ADCONL1 register is 0 (A/D operation stopped (standby)).

R01DS0033EJ0220 Rev.2.20 :{ENESAS Page 55 of 115
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M16C/63 Group

5. Electrical Characteristics

5.2 Electrical Characteristics (Vcc1 = Vec2 =5V)
5.2.1 Electrical Characteristics
Veec1=Veeze =95V
Table 5.19  Electrical Characteristics (1) (1)
Vee1=Vee2=4.2105.5V,Vgg=0Vat Ty, =-20°Cto85°C/-40°Cto 85°C, figc k) = 20 MHz unless otherwise specified.
i Standard
Symbol Parameter Measu.rllng - Unit
Condition Min. Typ. | Max.
VoH High output [P6_0to P6_7, P7_2to P7_7,P8 0to P8 4, loy = -5 mMA Veel — 2.0 Veel| V
voltage P8 _6,P8 7,P9 0to P9 7,P10 Oto P10 _7
PO_O to PO_7, Pl_O toP1 7, P2_0 to P2_7, lOH =-5mA VCCZ -2.0 VCC2
P3 0toP3 7,P4 0toP4 7,P5 OtoP5 7
Voy |Highoutput |P6_0to P6_7, P7_2to P7_7,P8_0to P8_4, |lgy=-200puA [Vcep-0.3 Veel| V
voltage P8 6,P8 7,P9 0toP9 7, P10 _0to P10_7
PO OtoPO_7,P1 OtoP1 7,P2 OtoP2_ 7, loy = —200 pA Veeo — 0.3 Veer
P3 0toP3 7,P4 0toP4 7,P5 OtoP5 7
VoH High output voltage = XOUT HIGHPOWER lop=-1mA Veer—2.0 Veel|l V
LOWPOWER loy=-0.5mA [Vgep-2.0 Veer
High output voltage  XCOUT With no load 15 \Y,
applied
VoL Low output |P6_0to P6_7,P7_0to P7_7,P8 0to P8 7, |[loL=5mMA 20 | V
voltage P9 OtoP9 _7,P10 Oto P10 _7
PO_OtoPO_7,P1 0toP1_7,P2 0to P2_7, [lo. =5mA 2.0
P3 0toP3 7,P4 0toP4 7,P5 OtoP5 7
VoL Low output |P6_0to P6_7,P7_0to P7_7,P8 _0to P8_7, |lo.=200 pA 045 | V
voltage P9 OtoP9_7,P10_OtoP10_7
PO_0toPO_7,P1_0toP1_7,P2_0to P2_7, [l =200 pA 0.45
P3 0toP3 7,P4 0toP4 7,P5 Oto P5 7
VoL Low output voltage ~ XOUT HIGHPOWER lor=1mA 20| V
LOWPOWER lop =0.5 mA 2.0
Low output voltage XCOUT With no load 0 \%
applied
Note:

1. When Vceq # Vo, referto 5V, 3V, or 1.8 V standard depending on the voltage.
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M16C/63 Group 5. Electrical Characteristics

Vee1 = Ve =5V

Table 5.20  Electrical Characteristics (2) (1)
Vee1=Vec2=4.2105.5V,Vgg=0Vat Ty, =-20°C t0 85°C/-40°Cto 85°C, figc k) = 20 MHz unless otherwise specified.

Measuring Standard
Condition Min. Typ. | Max.

V7, - V1. |Hysteresis [HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, 0.5 20 | V
INTO to INT7, NMI, ADTRG, CTS0 to CTS2,
CTS5 to CTS7, SCLO to SCL2, SCL5 to SCL7,
SDAO to SDA2, SDAS5 to SDA7, CLKO to CLK?,
TAOOUT to TA40UT,

KIO to KI7, RXDO to RXD2, RXD5 to RXD7,
SIN3, SIN4, SD, PMCO, PMC1, SCLMM,
SDAMM, CEC, ZP, IDU, IDV, IDW

V14 - V1. |Hysteresis |RESET 0.5 25| V

(I High input |PO_Oto PO_7,P1 OtoP1_7,P2 0toP2_7, |V|,=5V 50 | pA
current P3_0toP3_7,P4 O0toP4_7,P5 0OtoP5 7,
P6 0toP6_7,P7_0OtoP7_7,P8 _0toP8_7,
P9 OtoP9 7,P10 0Oto P10 _7

XIN, RESET, CNVSS, BYTE

m Low input |PO_OtoPO_7,P1 OtoP1 7,P2 OtoP2 7, |V,=0V -5.0| pA
current P3 0toP3_7,P4 0toP4_7,P5 0OtoP5 7,
P6_0toP6_7,P7_0toP7_7,P8_0to P8_7,
P9 O0toP9_7,P10_0to P10_7

XIN, RESET, CNVSS, BYTE

RpyiLup |Pull-up PO_OtoPO_7,P1_ 0toP1_7,P2 OtoP2_7, |V,=0V 30 50 | 170 | kQ
resistance |P3_0toP3 7,P4 0toP4_7,P5 0toP5_7,
P6_0to P6_7, P7_2to P7_7, P8_0to P8_4,
P8 6,P8_7,P9 0toP9_7,P10_0to P10_7

Symbol Parameter Unit

Rexin Feedback resistance XIN 0.8 MQ
Rixcin  |Feedback resistance XCIN 8 MQ
VRaM RAM retention voltage In stop mode 18 \Y,
Note:

1. When Vgeq # Ve, referto 5V, 3V, or 1.8 V standard depending on the voltage.
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M16C/63 Group

5. Electrical Characteristics

Table 5.21

Electrical Characteristics (3)

Vec1=Vec2=2V

Vec1=Vee2=4.2105.5V,Vgg=0Vat Ty, =-20°Cto 85°C/-40°Ct085°C, figc| k) = 20 MHz unless otherwise specified.

Symbol Parameter

Measuring Condition

Standard

Unit
Typ.

Min. Max.

lcc Power supply current
In single-chip, mode,
the output pin are
open and other pins
are Vgg

High-speed mode

fcLk) = 20 MHz (no division)

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped
CM15 =1 (drive capacity High)
A/D converter stopped

10.7 mA

fcLk) =20 MHz (no division)

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped
CM15 =1 (drive capacity High)
A/D converter operating ()

11.4 mA

f(BCLK) =20 MHz

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped
CM15 = 0 (drive capacity Low)
A/D converter stopped

10.1 mA

facLk) = 20 MHz (no division)

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped
CM15 =1 (drive capacity High)
PCLKSTP1 = FF (peripheral clock stop)

9.1 mA

fcLk) = 20 MHz (no division)

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped

CM15 = 0 (drive capacity Low)

PCLKSTP1 = FF (peripheral clock stopped)

85 mA

40 MHz on-chip
oscillator mode

Main clock stopped

40 MHz on-chip oscillator on,
divide-by-2 (fgcLk) = 20 MHz)
125 kHz on-chip oscillator stopped

9.0 mA

125 kHz on-chip
oscillator mode

Main clock stopped

40 MHz on-chip oscillator stopped,

125 kHz on-chip oscillator on, no division
FMR22 =1 (slow read mode)

450.0 pA

Low-power mode

f(BCLK) =32 kHz

FMR22 = FMR23 =1 (in low current consumption
read mode)

On flash memory (1)

80.0 pA

Wait mode

f(BCLK) =32 kHz

Main clock stopped

40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator on

PM25 =1 (peripheral function clock fC operating)
Topr = 25°C

Real-time clock operating

5.6 pA

f(BCLK) =32 kHz

Main clock stopped

40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped

PM25 = 0 (peripheral function clock fC stopped)
Topr = 25°C

5.3 pA

Stop mode

Topr = 25°C

2.4 nA

During flash
memory program

f(BCLK) =10 MHz, PM17 =1 (one wait)
VCCl =50V

20.0 mA

During flash
memory erase

f(BCLK) =10 MHz, PM17 =1 (one Walt)
Ve =50V

30.0 mA

Notes:

1.  This indicates the memory in which the program to be executed exists.

2. A/D conversion is executed in repeat mode.
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M16C/63 Group 5. Electrical Characteristics

Veec1=Vee2=5V
Timing Requirements
(Vec1 =Vec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.2.2.7  Multi-master 12C-bus

Table 5.34  Multi-master 12C-bus

Standard Clock Mode Fast-mode )
Symbol Parameter - - Unit
Min. Max. Min. Max.
teur Bus free time 4.7 1.3 us
tHD:sTA Hold time in start condition 4.0 0.6 us
tLow Hold time in SCL clock 0 status 4.7 1.3 us
R SCL, SDA signals’ rising time 1000 20+0.1Cb 300 ns
tHD:DAT Data hold time 0 0 0.9 us
thiGH Hold time in SCL clock 1 status 4.0 0.6 us
fe SCL, SDA signals’ falling time 300 20+0.1Cb 300 ns
tsu:DAT Data setup time 250 100 ns
tsu:sTA Setup time in restart condition 4.7 0.6 us
tsu:sTO Stop condition setup time 4.0 0.6 us

-
==
>
-
!

BU

tHD;STA tHD,DAT  tHIGH tsu;DAT tsu:sTA

Figure 5.13 Multi-master 12C-bus
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M16C/63 Group 5. Electrical Characteristics

Vee1=Vee2=5V

5.24 Switching Characteristics (Memory Expansion Mode and Microprocessor
Mode)

(Vec1=Veeo =5V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.4.1 In No Wait State Setting

Table 5.36  Memory Expansion Mode and Microprocessor Mode (in No Wait State Setting)

i Standard
Symbol Parameter Meas‘ff'“g Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 25 ns
thBCLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(RD-AD) Address output hold time (in relation to RD) 0 ns
thwRr-AD) Address output hold time (in relation to WR) (Note 2) ns
taecLK-cs) Chip select output delay time 25 ns
th@cLk-cs) Chip select output hold time (in relation to BCLK) 0 ns
t4(BCLK-ALE) ALE signal output delay time 15 ns
th(BCLK-ALE) ALE signal OUtpUt hold time See -4 ns
t4BCLK-RD) RD signal output delay time Figure 5.15 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
tdBCLK-WR) WR signal output delay time 25 ns
thBCLK-WR) WR signal output hold time 0 ns
ty@cLK-DB) Data output delay time (in relation to BCLK) 40 ns
th(BCLK-DB) Data output hold time (in relation to BCLK) () 0 ns
taoB-WR) Data output delay time (in relation to WR) (Note 1) ns
th(wr-DB) Data output hold time (in relation to WR) (3) (Note 2) ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
O—f"‘:iilo— - 40[ns] fgcLk) is 12.5 MHz or less.
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
f(BCLK)
3. This standard value shows the timing when the output is off, and does not
show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up (pull-down)
resistance value. R
Hold time of data bus is expressed in )
t=-CR x |n(1—VOL/Vccz) DBi
by a circuit of the right figure. c
For example, when Vg = 0.2Vcp, C = 30 pF, R = 1 kQ, hold time of output ;I/;
low level is
t=-30 pF x 1 kQ x In(l - O'ZVCCZIVCCZ)
=6.7ns.
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M16C/63 Group 5. Electrical Characteristics

Vec1=Veee =3V
Switching Characteristics
(Vec1=Vee2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.45 In Wait State Setting 2¢ + 3¢, 2¢ + 4¢, 3¢ + 44, and 4¢ + 5¢, and When
Inserting 1 to 3 Recovery Cycles and Accessing External Area

Table 540 Memory Expansion and Microprocessor Modes (in Wait State Setting 2¢ + 3¢, 2¢ + 4¢,
3¢ + 4¢, and 4¢ + 5¢, and When Inserting 1 to 3 Recovery Cycles and Accessing
External Area)

i Standard
Symbol Parameter Measgrlng - Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 25 ns
thecLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(rD-AD) Address output hold time (in relation to RD) (Note 4) ns
thwRr-AD) Address output hold time (in relation to WR) (Note 2) ns
ty@cLK-Cs) Chip select output delay time 25 ns
thecLk-cs) Chip select output hold time (in relation to BCLK) 0 ns
td(BCLK-ALE) ALE signal output delay time 15 ns
th(BCLK-ALE) ALE signal output hold time See -4 ns
t4(BCLK-RD) RD signal output delay time Figure 5.15 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4(BCLK-WR) WR signal output delay time 25 ns
thBCLK-WR) WR signal output hold time 0 ns
ty@BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
thecLk-DB) Data output hold time (in relation to BCLK) (3) 0 ns
taoB-WR) Data output delay time (in relation to WR) (Note 1) ns
th(wr-DB) Data output hold time (in relation to WR) () (Note 2) ns
Notes:
1. Calculated according to the BCLK frequency as follows:
nx 109
——— —40[ns] nis 3 for 2¢ + 3¢, 4 for 2¢ + 4¢, 4 for 3¢ + 4¢, and 5 for 4¢ + 5¢.
f(BCLK)
2. Calculated according to the BCLK frequency as follows:
m x 109 m is 1 when 1 recovery cycle is inserted, 2 when 2 recovery cycles are inserted, and
- 10[ns] 3 when 3 recovery cycles are inserted.
(BCLK)
3. This standard value shows the timing when the output is off, and does not
show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up (pull-down)
resistance value.
Hold time of data bus is expressed in R
t=-CR x In(].*VOL/Vccz) .
by a circuit of the right figure. DBi I
For example, when Vg, = 0.2V, C = 30 pF, R = 1 kQ, hold time of output c
low level is l—
t=-30 pF x 1 kQ x |n(l - O'ZVCCZNCCZ)
=6.7ns.
4.  Calculated according to the BCLK frequency as follows:
m x 109 m is 1 when 1 recovery cycle is inserted, 2 when 2 recovery cycles are inserted, and
R +0[ns] 3 when 3 recovery cycles are inserted.
(BCLK)
R01DS0033EJ0220 Rev.2.20 RENESAS Page 82 of 115

Nov 01, 2012



M16C/63 Group 5. Electrical Characteristics

Veer = Vee2=3V
Timing Requirements
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.3.25  Serial Interface

Table 5.53  Serial Interface

Standard .
Symbol Parameter i Max Unit
te(ck) CLKi input cycle time 300 ns
tw(ckH) CLKi input high pulse width 150 ns
twckL) CLKi input low pulse width 150 ns
tac-q) TXDi output delay time 160 ns
thic-q) TXDi hold time 0 ns
tsup-c) RXDi input setup time 100 ns
thic-D) RXDi input hold time 90 ns
fe(cK) R
¢« LW(CKH) |
CLKi
tw(cKL) o
thc-Q)
TXDi ><
td(c-Q) > tsu(p-C) th(c-D)
RXDi 4 F

Figure 5.26 Serial Interface
5.3.2.6 External Interrupt INTi Input

Table 5.54  External Interrupt INTi Input

Standard )
Symbol Parameter in Viax Unit
tw(NH) INTi input high pulse width 380 ns
tuany INTi input low pulse width 380 ns
tw(INL
INTi input
tw(INH)
< »
Figure 5.27 External Interrupt INTi Input
R0O1DS0033EJ0220 Rev.2.20 -IENESAS Page 90 of 115

Nov 01, 2012



M16C/63 Group

5. Electrical Characteristics

PO
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10

J/;SO pF

Figure 5.30 Ports PO to P10 Measurement Circuit
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M16C/63 Group

5. Electrical Characteristics

VCCl = VCCZ =18V

Table 5.63  Electrical Characteristics (2) (1)
1.8V < VCCl = VCCZ <27V, VSS =0Vat Topr = -20 to 85°C/-40 to 85°C, f(BCLK) =5 MHz unless otherwise
specified.
) . Standard )
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
m Low input |PO_Oto PO_7,P1_0OtoP1_7, V=0V -2.0 | pA
current P2 0toP2_7,P3_0to P3_7,
P4 OtoP4_7,P5 0toP5_7,
P6_0toP6_7,P7_0toP7_7,
P8 OtoP8_7,P9 0toP9_7,
P10_0to P10_7
XIN, RESET, CNVSS, BYTE
RpuLLup [Pull-up PO_OtoPO_7,P1 OtoP1_7, V=0V 70 140 | 700 | kQ

resistance |P2_0to P2 7,P3 0toP3 7,
P4 OtoP4 7,P5 0toP5_7,
P6_0toP6_7,P7 2toP7_7,
P8 0to P8_4, P8 6, P8 7,
P9 OtoP9_7, P10 _Oto P10_7

Rixin Feedback resistance XIN 0.8 MQ
Rixcin  |Feedback resistance XCIN 8 MQ
VRAM RAM retention voltage 1.8 \Y,
Note:

1. When Vceq # Ve, referto 5V, 3V, or 1.8 V standard depending on the voltage.
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M16C/63 Group 5. Electrical Characteristics

VCCl = VCC2 =18V
Timing Requirements
(Vec1 =Vee2 = 1.8V, Vgg = 0V, at T, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

Table 5.71  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)

Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 3 us
tSLI(TA|N-TAOUT) TAIOUT input Setup time 800 ns
tsu(TAOUT-TAIN) TAIIN input setup time 800 ns

Two-phase pulse input in event counter mode

fe(TA)

/ \
TAIIN input / £

tsu(TAIN-TAOUT) tsu(TAIN-TAOUT)

Tsu(TAOUT-TAlN)
TAIOUT input /

fsu(TAOUT-TAIN)

Figure 5.39 Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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M16C/63 Group 5. Electrical Characteristics

VCCl = VCC2 =18V
Timing Requirements
(Vec1 =Vee2 = 1.8V, Vgg = 0V, at T, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.4.2.5  Serial Interface

Table 5.75  Serial Interface

Standard .
Symbol Parameter . Unit
Min. Max.
te(ck) CLKi input cycle time 800 ns
tw(ckH) CLKi input high pulse width 400 ns
twckL) CLKi input low pulse width 400 ns
tac-q) TXDi output delay time 240 ns
thc-q) TXDi hold time 0 ns
tsup-c) RXDi input setup time 200 ns
thic-D) RXDi input hold time 90 ns
fe(cK) R
¢« LW(CKH) |
CLKi
tw(cKL) o
thc-Q)
TXDi ><
ta(c- tsu(D-C
cQ , (b-C) th(c-D)
RXDi

Figure 5.41 Serial Interface
5.4.2.6 External Interrupt INTi Input

Table 5.76  External Interrupt INTi Input

Standard .
Symbol Parameter . Unit
Min. Max.
tw(NH) INTi input high pulse width 1000 ns
twny INTi input low pulse width 1000 ns
tr(INT) INTi input rising time 100 us
tF(INT) INTi input falling time 100 us
fw(NL
NTiinput
tw(INH)
< »
Figure 5.42 External Interrupt INTi Input
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Notice
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assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.
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others.
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5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on

the product's quality grade, as indicated below.
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equipment; and industrial robots etc.
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Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
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7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific ct
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

fire control and lion prevention, appropriate treatment for aging degradation or any other appropriate measures.

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in with all i laws and that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

regulations and follow the procedures required by such laws and regulations.
10.

1)

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
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