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M16C/63 Group

1. Overview
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Internal peripheral functions

Timer (16 bit)

Outputs (timer A): 5
Inputs (timer B): 6

Real-time clock

PWM function (8 bit x 2)

Remote control signal
receiver (2 circuits)

Watchdog timer

UART or
clock synchronous serial I1/0
(3 channels)
UART (1 channel)

System clock generator

On-chip oscillator (125 kHz)
High-speed on-chip oscillator

XIN-XOUT
XCIN-XCOUT

Clock synchronous serial 1/0
(8 bit x 2 channels)

DMAC (4 channels)

(1 channel)

Multi-master 12C-bus interface

CEC function

(CRC-CCITT or CRC-16)

CRC calculator

Voltage detector

Power-on reset

On-chip debugger

(15 bit)
A/D converter M16C/60 Series CPU core Memory
(10-bit resolution x 26 ®
channels) ROR | _ROL ROM
e e
D/A converter R2 — "
(8-bit resolution x 2 R3 RAM
ircui | INTB |
circuits) 20 -
Al . PC |
FB FLG Multiplier
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1. ROM size depends on MCU type.
2. RAM size depends on MCU type.
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Figure 1.5

Block Diagram for the 80-Pin Package
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M16C/63 Group

1. Overview
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M16C/63 Group
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2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions.
3. Pin names in brackets [ ] represent a single functional signal.
They should not be considered as two separate functional signals.

)

P4_2/A18

P4_3/A19
P4_4/CTST/RTS7/CSO0
P4_5/CLK7/CST
P4_6/PWMO/RXD7/SCL7/CS2
P4_7/PWM1/TXD7/SDA7/CS3
P5_O/WRLAWR
P5_1/WRH/BHE

P5_2/RD

P5_3/BCLK

P5_4/HLDA

P5_5/HOLD

P5_6/ALE

P5_7/RDY/CLKOUT
P6_0/TRHO/CTSO/RTSO
P6_1/CLKO

P6_2/RXDO/SCLO
P6_3/TXDO/SDAO
P6_4/CTSI/RTSI/CTSO/CLKS1
P6_5/CLK1

P6_6/RXD1/SCL1
P6_7/TXD1/SDAL
P7_0/TXD2/SDA2/SDAMM/TAOOUT
P7_1/RXD2/SCL2/SCLMM/TAOIN/TB5IN ()
P7_2/CLK2/TAIOUT/V

Figure 1.7

Pin Assignment for the 100-Pin Package
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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

3.3 Accessible Area in Each Mode

Areas that can be accessed vary depending on processor mode and the status of each control bit. Figure
3.3 shows the Accessible Area in Each Mode.

In single-chip mode, the SFRs, internal RAM, and internal ROM can be accessed.

In memory expansion mode, the SFRs, internal RAM, internal ROM, and external areas can be accessed.
Address space is expandable to 4 MB with the memory area expansion function.

In microprocessor mode, the SFRs, internal RAM, and external areas can be accessed. Address space is
expandable to 4 MB with the memory area expansion function. Allocate ROM to the fixed vector table
from FFFDCh to FFFFFh.

Single-Chip Mode Memory Expansion Mode Microprocessor Mode

00000h SFR 00000h SFR 00000h SFR
00400h 00400h 00400h
Internal RAM Internal RAM Internal RAM
Reserved area Reserved area Reserved area
D h D h 0DO000h
D000 SFR 0D000 SFR SFR
0D800h Reserved area 0D800h External area 0D800h
OE00Ch Internal ROM OE000N Internal ROM
(data flash) (data flash)
10000h Internal ROM 10000h Internal ROM External area
(program ROM 2) (program ROM 2)
14000h 14000h
External area
27000h 27000h
Reserved area Reserved area
28000h 28000h
Reserved area External area
80000h
Reserved area External area
Internal ROM Internal ROM
(program ROM 1) (program ROM 1)
FFFFFh FFFFFh FFFFFh
Notes:

1. Do not access reserved areas.
2. The figure above applies under the following conditions:
Single-chip mode and memory expansion mode
- The PM10 bit in the PM1 register is 1
(addresses OEO0Oh to OFFFFh are used as data flash)
- The PRG2CO bit in the PRG2C register is 0 (program ROM 2 enabled)
- The PM13 bit in the PM1 register is 1
(all areas in internal RAM, and the program ROM 1 area from 80000h are usable)
Microprocessor mode
- The PM10 bit is 0 (addresses 0E000h to OFFFFh are used as the CS2 area)
- The PRG2CO bit is 1 (program ROM 2 disabled)

Figure 3.3  Accessible Area in Each Mode

R0O1DS0033EJ0220 Rev.2.20
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M16C/63 Group

4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9) @

Address Register Symbol Reset Value
0240h

0241h

0242h

0243h

0244h  |UARTO Special Mode Register 4 UOSMR4 00h
0245h |UARTO Special Mode Register 3 UOSMR3 000X 0X0Xb
0246h |UARTO Special Mode Register 2 UOSMR2 X000 0000b
0247h |UARTO Special Mode Register UOSMR X000 0000b
0248h |UARTO Transmit/Receive Mode Register UOMR 00h
0249h |UARTO Bit Rate Register UOBRG XXh
8;122 UARTO Transmit Buffer Register uoTB ;((iﬂ
024Ch |UARTO Transmit/Receive Control Register O uoco 0000 1000b
024Dh |UARTO Transmit/Receive Control Register 1 uoC1 00XX 0010b
823';2 UARTO Receive Buffer Register UORB iiﬂ
0250h |UART Transmit/Receive Control Register 2 UCON X000 0000b
0251h

0252h |UART Clock Select Register UCLKSELO X0h
0253h

0254h |UART1 Special Mode Register 4 U1SMR4 00h
0255h |UART1 Special Mode Register 3 U1SMR3 000X 0X0Xb
0256h |UART1 Special Mode Register 2 U1SMR2 X000 0000b
0257h |UART1 Special Mode Register U1SMR X000 0000b
0258h |UART1 Transmit/Receive Mode Register U1MR 00h
0259h |UARTL1 Bit Rate Register U1BRG XXh
g;:gﬂ UART1 Transmit Buffer Register uUiTB ;((iﬂ
025Ch |UART1 Transmit/Receive Control Register 0 ui1cCo 0000 1000b
025Dh |UART1 Transmit/Receive Control Register 1 Uic1i 00XX 0010b
g;gi: UART1 Receive Buffer Register U1RB iiﬂ
0260h

0261h

0262h

0263h

0264h |UART2 Special Mode Register 4 U2SMR4 00h
0265h |UART2 Special Mode Register 3 U2SMR3 000X 0X0Xb
0266h |UART2 Special Mode Register 2 U2SMR2 X000 0000b
0267h |UART2 Special Mode Register U2SMR X000 0000b
0268h |UART2 Transmit/Receive Mode Register U2MR 00h
0269h |UART2 Bit Rate Register U2BRG XXh
8;222 UART2 Transmit Buffer Register u2TB iiﬂ
026Ch |UART2 Transmit/Receive Control Register 0 u2Co 0000 1000b
026Dh |UART2 Transmit/Receive Control Register 1 u2C1 0000 0010b
g;gi: UART2 Receive Buffer Register U2RB iiﬂ

X: Undefined

Note:

1. The blank areas are reserved. No access is allowed.
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M16C/63 Group 4. Special Function Registers (SFRs)

Table 4.12 SFR Information (12) @

Address Register Symbol Reset Value
0300h |Timer B3/B4/B5 Count Start Flag TBSR 000X XXXXb
0301h
0302h i . XXh
0303h Timer Al-1 Register TA11l <Xh
0304h i . XXh
0305h Timer A2-1 Register TA21 <Xh
0306h i . XXh
0307h Timer A4-1 Register TA41 <Xh
0308h |Three-Phase PWM Control Register 0 INVCO 00h
0309h |Three-Phase PWM Control Register 1 INVC1 00h
030Ah | Three-Phase Output Buffer Register O IDBO XX11 1111b
030Bh | Three-Phase Output Buffer Register 1 IDB1 XX11 1111b
030Ch |Dead Time Timer DTT XXh
030Dh | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XXh
030Eh |Position-Data-Retain Function Control Register PDRF XXXX 0000b
030Fh
0310h i ) XXh
0311h Timer B3 Register TB3 <Xh
0312h i . XXh
0313h Timer B4 Register TB4 <Xh
0314h i . XXh
0315h Timer B5 Register TB5 Xh
0316h
0317h
0318h |Port Function Control Register PFCR 0011 1111b
0319h
031Ah
031Bh |Timer B3 Mode Register TB3MR 00XX 0000b
031Ch |Timer B4 Mode Register TB4AMR 00XX 0000b
031Dh |Timer B5 Mode Register TB5MR 00XX 0000b
031Eh
031Fh
0320h |Count Start Flag TABSR 00h
0321h
0322h |One-Shot Start Flag ONSF 00h
0323h |Trigger Select Register TRGSR 00h
0324h |Increment/Decrement Flag UDF 00h
0325h
0326h ) . XXh
0327h Timer AO Register TAO XN
0328h ) . XXh
0329h Timer Al Register TAl XN
032Ah ) ) XXh
032Bh Timer A2 Register TA2 <Xh
032Ch i . XXh
032Dh Timer A3 Register TA3 <Xh
032Eh i . XXh
032Fh Timer A4 Register TA4 <Xh

X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
R01DS0033EJ0220 Rev.2.20 -ZENESAS Page 40 of 115
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M16C/63 Group 4. Special Function Registers (SFRs)

Table 4.15 SFR Information (15) @

Address Register Symbol Reset Value
0390h |DMAZ2 Source Select Register DM2SL 00h
0391h
0392h |DMAS3 Source Select Register DM3SL 00h
0393h
0394h
0395h
0396h
0397h
0398h |DMAO Source Select Register DMOSL 00h
0399h
039Ah |DMAL1 Source Select Register DM1SL 00h
039Bh
039Ch
039Dh
039Eh
039Fh
03A0h
03Alh
03A2h |Open-Circuit Detection Assist Function Register AINRST XX00 XXXXb
03A3h
03A4h
03A5h
03A6h
03A7h
03A8h
03A%9h
03AAh
03ABh
03ACh
03ADh
03AEh
03AFh
03B0Oh
03B1h
03B2h
03B3h
gggg: SFR Snoop Address Register CRCSAR éé?g(( )>(())(<))(<))(<E
03B6h |CRC Mode Register CRCMR OXXX XXX0b
03B7h
03B8h
03B%Sh
03BAh
03BBh
gzsg: CRC Data Register CRCD iig
03BEh |CRC Input Register CRCIN XXh
03BFh

X: Undefined

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

5.15 Flash Memory Electrical Characteristics

Table 5.9 CPU Clock When Operating Flash Memory (fgc k)
Vee1=1.8105.5V, Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

» Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- CPU rewrite mode 10 (M) MHz
f(SLOW_R) |Slow read mode 5@) MHz
- Low current consumption read mode fC(32.768) 35 kHz
- Data flash read 3.0V<Vee1£55V 20 (@ MHz

1. Setthe PM17 bit in the PM1 register to 1 (one wait).
2. When the frequency is 1.8 < Vcq £ 3.0V, set the FMR17 bit in the FMR1 register to O (one wait) or the PM17 bit

in the PM1 register to 1 (one wait)
3. Setthe PM17 bit in the PM1 register to 1 (one wait). When using 125 kHz on-chip oscillator clock or sub clock as
the CPU clock source, a wait is not necessary.

Table 5.10 Flash Memory (Program ROM 1, 2) Electrical Characteristics
Veer =2.710 5.5V at Ty, = 0°C to 60°C (option: -40°C to 85°C), unless otherwise specified.

. Standard ]
Symbol Parameter Conditions . Unit
Min. Typ. Max.
- Program and erase cycles (1): 3). 4)|Vceg = 3.3V, Ty = 25°C 1,000 @ times
- 2 word program time Veer =33V, T =25°C 150 4000 us
- Lock bit program time Veer = 3.3V, Ty =25°C 70 3000 us
- Block erase time Veer =33V, Ty =25°C 0.2 3.0 S
Time delay from suspend request 3
t : .
d(SR-SUS) | il suspend 5+ feoLk) ms
Interval from erase start/restart
- - . 0 us
until following suspend request
i Suspend interval necessary for 20 ms
auto-erasure to complete (7)
Time from suspend until erase
} p 30+ 1 us
restart fcLk)
- Program, erase voltage 2.7 5.5 \Y,
- Read voltage Topr=-20°C to 85°C/-40°C t0 85°C| 2.7 5.5 \Y
- Program, erase temperature 0 60 °C
tps Flash memory circuit stabilization wait time 50 us
- Data hold time (6) Ambient temperature = 55°C 20 year

1. Definition of program and erase cycles:

The program and erase cycles refer to the number of per-block erasures. If the program and erase cycles are n

(n =1,000), each block can be erased n times. For example, if a block is erased after writing 2 word data 16,384

times, each to a different address, this counts as one program and erase cycles. Data cannot be written to the

same address more than once without erasing the block (rewrite prohibited).

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

3. 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. It is advisable to retain data on the erasure cycles of each block and limit the number of erase
operations to a certain number.

4. 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.

Customers desiring program/erase failure rate information should contact a Renesas Electronics sales office.

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

7. After an erase start or erase restart, if an interval of at least 20 ms is not set before the next suspend request, the
erase sequence cannot be completed.

n

oo
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M16C/63 Group 5. Electrical Characteristics

Table 5.11  Flash Memory (Data Flash) Electrical Characteristics
Vee1 =2.7105.5Vat Ty = -20 to 85°C/-40 to 85°C, unless otherwise specified.

» Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Program and erase cycles (1): ®). (4) [Vgep = 3.3V, Top = 25°C 10,000 (@ times
- 2 word program time Veer =33V, Top =25°C 300 4000 us
- Lock bit program time Veer =33V, Topr =25°C 140 3000 us
- Block erase time Veer =33V, Topr =25°C 0.2 3.0 s
Time delay from suspend request 3
t . 5+
d(SR-SUS) | ntil suspend fecLk) ms
Interval from erase start/restart until
- . 0 us
following suspend request
Suspend interval necessary for
- 20 ms
auto-erasure to complete (7)
i Time from suspend until erase 30 + 1 us
restart f(cLk)
- Program, erase voltage 2.7 55 \Y
- Read voltage 2.7 5.5 \%
- Program, erase temperature —20/-40 85 °C
tps Flash memory circuit stabilization wait time 50 us
- Data hold time (6 |Ambient temperature = 55°C 20 year
Notes:

1. Definition of program and erase cycles

The program and erase cycles refer to the number of per-block erasures.

If the program and erase cycles are n (n = 10,000), each block can be erased n times.

For example, if a 4 KB block is erased after writing 2 word data 1,024 times, each to a different address, this

counts as one program and erase cycles. Data cannot be written to the same address more than once without

erasing the block (rewrite prohibited).

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

3. 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 256 groups before erasing them all in one operation. In addition, averaging the
erasure cycles between blocks A and B can further reduce the actual erasure cycles. It is also advisable to retain
data on the erasure cycles of each block and limit the number of erase operations to a certain number.

4. 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.

Customers desiring program/erase failure rate information should contact a Renesas Electronics sales office.

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

7. After an erase start or erase restart, if an interval of at least 20 ms is not set before the next suspend request, the
erase sequence cannot be completed.

n

o u
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M16C/63 Group 5. Electrical Characteristics

Table 5.14  Voltage Detector 2 Electrical Characteristics
The measurement condition is Vg = 1.8 10 5.5V, Tgp, = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

- Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
Viet2 Voltage detection level Vdet2_0 When V¢ is falling 3.70 | 4.00 | 4.30 \V;
- Hysteresis width at the rising of V¢4 in voltage
0.15 \Y,
detector 2
- Voltage detector 2 response time () When V¢, falls from 5 200 s
V to (Vdet2_0-0.1) V H
- Voltage detector self power consumption VC27=1,Vce1 =50V 1.7 pA
taE-A) Waiting time until voltage detector operation starts ( 100 us

Notes:
1. Necessary time until the voltage detector operates after setting to 1 again after setting the VC27 bit in the VCR2

register to 0.
2. Time from when passing the Vg, until when a voltage monitor 2 reset is generated.

Table 5.15  Power-On Reset Circuit
The measurement condition is Vccg = 2.010 5.5 V, Ty, = -20°C to 85°C/ -40°C to 85°C, unless otherwise specified.

. Standard .
Symbol Parameter Condition . Unit
Min. Typ. Max.
Voor1 Voltage at which power-on reset enabled (1) 0.5 \%
trn External power V1 rise gradient 2.0 50000 | mV/ms
tw(por) Time necessary to enable power-on reset 300 ms
Note:

1. To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in the OFS1 address
to 0. Also, set the VDSEL1 bit to 0 (Vdet0_2).

Vdeto W Vdeto @
e \ y det0
trth
Vcel
Vporl <>
] tw(por) Voltage detection 0
< B » circuit response time
Internal
reset signal
# x 32 17 x 32
foco-s foco-s
Note:
1. Vyeto indicates the voltage detection level of the voltage detection O circuit.
Figure 5.4  Power-On Reset Circuit Electrical Characteristics
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M16C/63 Group

5. Electrical Characteristics

Vee1=Vee2=5V

5.2.2 Timing Requirements (Peripheral Functions and Others)
(Vee1 =Vee2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.2.1 Reset Input (RESET Input)
Table 5.22  Reset Input (RESET Input)
Standard
Symbol Parameter - Unit
Min. Max.
twrsTL) RESET input low pulse width 10 us
RESET input
tw(RTSL) |
« >
Figure 5.6  Reset Input (RESET Input)
5.2.2.2 External Clock Input
Table 5.23  External Clock Input (XIN Input) (1)
Standard .
Symbol Parameter . Unit
Min. Max.
te External clock input cycle time 50 ns
tw(H) External clock input high pulse width 20 ns
tw External clock input low pulse width 20 ns
t External clock rise time ns
t External clock fall time ns
Note:
1. The condition is Vecp = Ve, =3.0t0 5.0 V.
XIN input
— tf
tr tw(H) tw(n) N
> € >
< tc
Figure 5.7  External Clock Input (XIN Input)
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M16C/63 Group 5. Electrical Characteristics

Vee1=Vee2=5V
Timing Requirements
(Vec1 =Vec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.2.2.5  Serial Interface

Table 5.32  Serial Interface

Standard .
Symbol Parameter i Mo, Unit
te(ck) CLKi input cycle time 200 ns
tw(CKH) CLKi input high pulse width 100 ns
tw(ckL) CLKi input low pulse width 100 ns
tac-q) TXDi output delay time 80 ns
th(C-Q) TXDi hold time 0 ns
tsu(p-c) RXDi input setup time 70 ns
th(C-D) RXDi |npUt hold time 90 ns
fe(cK) R
¢ LW(CKH) |
CLKi
tw(CKL)
th(c-Q)
TXDi ><
ta(c- tsu(p-C
cQ , u(b-C) > thc)
RXDi
Figure 5.11 Serial Interface
5.2.2.6 External Interrupt INTi Input
Table 5.33  External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tw(nH) INTi input high pulse width 250 ns
twany INTi input low pulse width 250 ns
fw(INL
INTiinput
Tw(INH)
< »
Figure 5.12 External Interrupt INTi Input
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M16C/63 Group 5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode VCC1 = VCC2 =5V
(in wait state setting2 ¢ +3¢,2¢+4 ¢, 30 +4 ¢p,and4 ¢ +5 ¢, and
when accessing external area)

Read timing

P A R S B A
BCLK ,{ k A L\ / ‘\ 1 k N I
I I I | I I I I I I | I
I I I I I I I I I I I ‘ I
I t@Ecikcs) | I I I | I I I I h(BCLK-CS)
| [+25ng(max) | I i I i i i i 4>} Ons(min)
— ] | I I | I | I I | I ]
CSi 1 | 1 | ] | ] 1 | | | |
11 T T T T T T T T T T ] |
11 ! I I I I | I I I - !
I ld(BCLK-AD) | I | I | I I | | th(BCLK-AD)
! le25ns(max.) : : : : : : : : Il<—>|0ns(min.)
ADi i | | | 1 | 1 1 [ [ | X [
BHE ' ; ! ! ! ! ; ! ; ! ! ;
e
15n_s'('m§§.) e trﬁ]l(r?g(l_l’TK'l—iﬁL)E) ! ! ! : : : : J|->: e Or(15(r-nin).)
- . I
I y |\‘I | I | I I I I | |
ALE W I | I I I I I I I I :/_;_\_
| Iy T t T t T T T T ™ |
[ 1y I | I I I I I I I I
1 1 1 | I | WecLkRrD) | I I | 'l th(BCLK-RD)
: : : : —» le25n3(max.) | : : : -»] l+—Ons(min.)
. | | | I i\ I I | | | 1 I
RD I I I I I |\ I I I I I L] I
I I I I I t t t t t t I
I 4 I
| | | | | : | | tac4(RD-DB) : | | : |
: : : : : ly I I (n x teyc-45)ns(max.) ! :I b :
: I Hi- I I I I | ] ] ] ] I
DBi -—|—'_—“—Z——-r ————— F————t————= ril————| ————— T————" ————- tT————- F=—- 1) r———-
I | I I | I | I I | I !
| | | I ! I | | | BuB-RD) ) th(RD-DB)
' ' ' ' ! ' ' ' 40ns(min.) = 1 * Ons(min.)
Write timing
| fey | 1 1 | 1 1 |

E

i ! I
ltn(ecLK-DB)

l—» Ons(min.)

T

|

I

I .

: td(BCLK-DB)
-»! l¢—40ns(max.)

I .

I
I
I
I i I I | I
I I I I I I I I I I I I
: acLKk-cs) : : : : : : : : : th(BCLK-CS)
- :4_25nsl(max.) H H H | H H H H H: Ons(min.)
I I I I I I I I I I
TS I I I I I I I I I I I I
| ; ; ; ; , ; ; ; ; —
! ] ] I ] I ] ] ] ] I I
| taecikap) | | | | | | | | | Inh@cLKk-AD)
. > le—25ng(max) | I I | I I I I t«—»! ONs(min.)
ADY | i | i i | i i i i B
BHE ! ! ! ! I ! ! ! ! I !
Td(BCLII<AILE) : : : : : : : : : th(wr AE‘)) : :
. th(BCLK-ALE) : b .
I X I I I I I I I }
15n§&m?‘>:) maion -4ns(min.) | i i I i i 1 {0-5x teye -10)ns(fnin.)
I I I I I I I I I
ALE ] A\ I I l I I I L l |
! 1l I I | ] ] I I : I
: i th(BCLK-WR
| | | HECLKWR) | | i > e ohaming |
I I —»1 [« 25ns(max.) | I I 11 I I
[ T T | | I I | I t t
WR, WRL | | | N S S A 7 B
WRH I I ! I I I Ol I I
I I I I I I I '
I I I I I I I
I I I I I I
I I t t t t
1 1 I I I I
I L I L L
I ] ] ] ]
I i i i

. Hi-Z t 1
DBi e b b4 T '___I ! ! )I____i.____
I 1! | . [N I
I | T T e [ I
' ' doB-wr) ' " th(WR-DB)
~ 1 {(n-0.5) x ey -40}ns(min.) (0.5 x teyc -10)ns(min.)
o = FEcIK)
Measuring conditions n: 3 (when 2 ¢ + 3 0)
* Vee1= ecz2 =5V 4(when2d+4por3¢p+40¢)
¢ Input timing voltage: ML = 0.8V, \H =2.0V 5 (when 4 ¢ + 5 ¢)
¢ Output timing voltage: \bL = 0.4V, \by =2.4V
Figure 5.19 Timing Diagram
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M16C/63 Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode = =
lemory =xpansic P Vcc1=Vec2 =3V
(in wait state setting2 ¢ +3 ¢,2¢ +4 ¢,30+4 ¢p,and 4 ¢ +5 ¢, and
when inserting 1 to 3 recovery cycles and accessing external area)
Read timing
N
G S G [ WD () G G S s
I I | I I I | I I I I I I '
I taecLk-cs) | I I I I I I I 1 I I thBCLk-cs)
—>: :4—25nsi(max.) i i i i i i i i i i le—!ONS(min.)
CsSi I I I I I I I I I I I I | i
11 T T T T T T T T T T T T I |
I I | I I I | I I I ] I [
I BCLK-AD) | I I I | I I I ] I I th(BCLK-AD)
- ke25ns(max.) | ! ! ! : ! ! ! ! ! l«—*10ns(min.)
AN (N T N N S A R S N A R R
BHE T 1 T T T T T T T T T T T : 1 :
(BCLKALE) | : | | | I | | | Pl tRoAy L
15ns(max.) 1, [h(BCLK-ALE) | I I I I | I 1 /(M X teyc+0)ns(min.) | I
= [ -4ns(min.) 1 1 1 | 1 1 1 1 :<—|—|—>
I i | I I I | I I I 1y I LA I
ALE 1A : | 1 1 1 | [ 1 [ 1 [ I /) 1
t 1 1 1 t T T T T T |
I T
I I | I I | tdECcLKRD) | I I I |1 MBCLKRD) '
1 ——=seeeo | L ) L
RD I I | I I \ i | I I I ] /{ I | I
I I | I I i . t t t | I I I
I I | I i I | ' ! I 1y I I I
R A T L A
VP SN AN TN o s st s s s o 2 WL A R
DBi —rHZ r——=== ———== Bt bttt r———————-- T—-- == Fmmm—q———-
o e e, |
I I [ ' I [ 200 kbl th(RD-DB) [ I
40ns(min.) [ ons(min,)
Write timing
e L T e e e e
. E—
I I I I I I ) y
sl R S R R T I =
' wecikcs) | ! ! I I I I I : : | thecik-cs)
A I N S N AN S S B e
csi : ! ! ! ! ! ! ! ! ! ! ! : |
P! i | | i i i i i i i i et
I tyeckap) | l : : : : : : : : I thBCLK-AD)
_ —» le 25ns(max.) | | I I I I I I I I l— Ons(min.)
ADi | T t t T ] ] ] T T T ]
it I I I I I I I I I I I I I X :
BHE LA I I I I I I I I I I I : | T
ff(SBCLK-ALE) | ‘ ! l | | | | | | | th(vlvg-AD) N
. h(BCLK- N )
o L Pt S A S S N N S ke el S
I I . | I I I I I I [ i | I/—:—L
ALE L | I I | | I | | | L | I I
e
{d(BCLK-WR) le— INBCLK-WR) . |
i i | | i |+ 25ns(max.) i i i i i | Ons(min.) ! !
A | GO S S S SR R A R
RH I I | | i I I I I I i I - :
: : l l | teccos) | | : : i : : Mnou
R T = -0 N N S N L N
DBi Y L____J_r___LK i i i i i I i P Y-
| I I I 1 1 1 1 1 L1 ] ' 4 |
I I I I I e 1 1 I ] 1 1)l g 1 T |
! ! ! ! ! ! ! td(DB-WR) ! ! g thwr-DB) ' | '
(N % teyc -40)ns(min.) (M % teyc -10)ns(min.)
e = FBeiK)
Measuring conditions n: 3 (when 2 ¢ + 3 ¢)
* Vec1= Mec2 = 5V 4(when2d+4por3p+4d¢)
¢ Input timing voltage: ML = 0.8V, ({4 =2.0V 5(when4 ¢ +5 ¢)
« Output timing voltage: \bL = 0.4V, \by = 2.4V m: 1 (when 1 recovery cycle inserted )
2 (when 2 recovery cycles inserted)
3 (when 3 recovery cycles inserted)

Figure 5.20 Timing Diagram
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M16C/63

Group

5. Electrical Characteristics

Table 5.42

Electrical Characteristics (2)

Vec1=Vec2 =3V

Vee1=Vee2=2.7103.3V, Vgg =0V at Ty, = -20°C to 85°C/-40°C to 85°C, fgck) = 20 MHz unless otherwise specified.

Symbol

Parameter

Measuring Condition

Standard

Min.

Typ.

Max.

Unit

lec

the output pin are

are Vgg

Power supply current
In single-chip, mode,

open and other pins

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

9.5

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 (2)

10.2

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

9.2

mA

fcLk) = 20 MHz (no division)

XIN =20 MHz (square wave)

125 kHz on-chip oscillator stopped

CM15 = 1 (drive capacity High)

PCLKSTP1 = FF (peripheral clock stopped)

7.9

mA

facLky = 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)

7.6

mA

40 MHz on-chip
oscillator mode

Main clock stopped

40 MHz on-chip oscillator on,
diVide-by-z (f(BCLK) =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

HA

Low-power mode

f(BCLK) =32 MHz

FMR 22 = FMR23 =1 (in low-current
consumption read mode)

On flash memory (1)

80.0

HA

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

5.3

HA

f(BCLK) =32 MHz

40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped

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

5.0

HA

Stop mode

Topr = 25°C

2.2

HA

During flash
memory program

f(BCLK) =10 MHz, PM17 = 1 (one wait)
VCCl =30V

20.0

mA

During flash
memory erase

f(BCLK) =10 MHz, PM17 = 1 (one wait)
VCCl =3.0V

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

Vee1=Vee2=3V

5.3.2 Timing Requirements (Peripheral Functions and Others)
(Vee1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.2.1 Reset Input (RESET Input)

Table 5.43  Reset Input (RESET Input)

Standard

Symbol Parameter . Unit
Min. Max.
tw(RSTL) RESET input low pulse width 10 us
RESET input
tw(RTSL) N
« >
Figure 5.21 Reset Input (RESET Input)
5.3.2.2 External Clock Input
Table 5.44  External Clock Input (XIN Input) (1)
Standard .
Symbol Parameter . Unit
Min. Max.

te External clock input cycle time 50 ns
tw(H) External clock input high pulse width 20 ns
tw) External clock input low pulse width 20 ns
t External clock rise time 9 ns
t External clock fall time 9 ns
Note:

1.  The condition is Vccq = Veep = 2.710 3.0 V.

XIN input

— tf
tr tw(H) >« tw(L) N
< fc
Figure 5.22 External Clock Input (XIN Input)
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M16C/63 Group

5. Electrical Characteristics

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

Veec1=Veeze =3V

5.3.24  Timer B Input
Table 5.50 Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tere) TBIIN input cycle time (counted on one edge) 150 ns
tw(TBH) TBIIN input high pulse width (counted on one edge) 60 ns
tw(TBL) TBIIN input low pulse width (counted on one edge) 60 ns
teB) TBIIN input cycle time (counted on both edges) 300 ns
tw(TBH) TBIIN input high pulse width (counted on both edges) 120 ns
tw(tBL) TBIIN input low pulse width (counted on both edges) 120 ns
Table 5.51  Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tere) TBIIN input cycle time 600 ns
tw(TBH) TBIIN input high pulse width 300 ns
tw(TBL) TBIIN input low pulse width 300 ns
Table 5.52  Timer B Input (Pulse Width Measurement Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
teTe) TBIIN input cycle time 600 ns
tw(TBH) TBIIN input high pulse width 300 ns
tw(TBL) TBIIN input low pulse width 300 ns
tc(TB)
tw(TBH)
TBIIN input
tw(BL)
N
Figure 5.25 Timer B Input
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M16C/63 Group 5. Electrical Characteristics

Vec1=Vec2=3V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

RD j——————-
(Separate bus) \ / ;

WR, WRL, WRH \ /____7
(Separate bus) /

RD /T ==
(Multiplexed bus) \ / 7
WR, WRL, WRH jm———————
(Multiplexed bus) \ i /
RDY input

tsu(RDY-BCLK) <« th(BCLK-RDY)

Measuring conditions

* Vcci=Vec2=3V

* Input timing voltage: ML = 0.6 V, 4 =24V

* Qutput timing voltage: \bL = 1.5V, \bH =15V

Figure 5.29 Timing Diagram
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M16C/63 Group 5. Electrical Characteristics

Vee1=Veez2 =3V
Switching Characteristics
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.34.2 In 1 to 3 Waits Setting and When Accessing External Area

Table 5.58 Memory Expansion Mode and Microprocessor Mode (in 1 to 3 Waits Setting and When
Accessing External Area)

i Standard
Symbol Parameter Measgrlng . Unit
Condition Min. Max.
t4(BCLK-AD) Address output delay time 30 ns
th(BCLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(RD-AD) Address output hold time (in relation to RD) 0 ns
th(WR-AD) Address output hold time (in relation to WR) (Note 2) ns
taBCLK-CS) Chip select output delay time 30 ns
th(BCLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
td(BCLK-ALE) ALE signal output delay time 25 ns
th(BCLK-ALE) ALE signal output hold time See -4 ns
t4(BCLK-RD) RD signal output delay time Figure 5.30 30 ns
th(BCLK-RD) RD signal output hold time 0 ns
td(BCLK-WR) WR signal output delay time 30 ns
th(BCLK-WR) WR signal output hold time 0 ns
tdBCLK-DB) Data output delay time (in relation to BCLK) 40 ns
th(BCLK-DB) Data output hold time (in relation to BCLK) (3) 0 ns
tyB-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:
(n-0.5) x 10° 40[ns] nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
feeLK) When n =1, fgcik) is 12.5 MHz or less.
2. Calculated according to the BCLK frequency as follows:
9
0.5x10" 10[ns]
(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/VC(:2) DBi ﬂ
by a circuit of the right figure. c
For example, when Vg = 0.2Veco, C =30 pF, R =1 kQ, hold ;
time of output low level is
t=-30 pF x 1 kQ x In(1 - 0'2VCCZ/VCC2)
=6.7ns.
R01DS0033EJ0220 Rev.2.20 -IENESAS Page 97 of 115

Nov 01, 2012



M16C/63 Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Veez2 = 3V
(in 1 to 3 waits setting and when accessing external area)
Read timing
I I
BCLK I l ' ' ' : : !
: larseLK-Cs) : : : thecLk-cs) | : :
I‘_b:aons(max.) | | : Ons(min.) : : :
I I I
- | | 1 T 1 t
cSi ! I I ! L/ . ! .
- I ] ! ! ! : :
L feye N ! I ! ! !
I I I : | I I !
I I I | I ! ! |
| | | | | : | |
! Itd(BCLK-AD)l ! I | th(ecLK-AD)| : |
30ns(max.) | | 1 I‘_>|Ons(m|n.) | | 1
ADi | ' ' : — | l :
BHE l X l I ! l P( ! I !
! tgéEsC(Lmlng;_E) I thBcLk-ALE)| I th(RD-AD) :"} i | : I
on LN :‘ilns(mln.) : : Ons(min.) | : | : :
I I ! /—f'\ I
e LN | | B | | |
' " tyBCLk-RD) | L th(BCLK-RD) | |
: ﬂ_p:SOns(max.) : : _’: r_ons(m'n-) : : :
R I | ! | | |
I T t I
: b I' taco(rD-DB) | . | : [
i ! e {(1405) xtoyc-60pns(max) | N ! ! !
DB -—:—HIZ———T—'————E ————— L— i I}————} ————— i
| | |
[ ! ! ' e Ith(RD-DB)! !
tsu(DB-RD) ons(min.)
50ns(min.)
Write timing
| | 1 | 1 | I
I | I
| lscuccs) | ! | tecikces)! ! !
IH_’: - : : : | (I)ns(mln.) i | !
T T
Csi L\ i I : LY : | ;
1 I T T 1 ] 1 | |
L el | | | . ! |
I I | : I I I !
1 ! | | | [ 1 |
I I [ | I : ! |
| taBeLK-AD)| | | | th(BCLK-AD) | | |
H_’LBOns(max.) : : : l‘_’!I()ns(mln.) : : :
ADi : ) | | t : T T t
BHE LA ' ! ; L X ' ! !
:gﬁéBC(LK-A;_E) ! th(B(ELK-?LE): | W | : !
ns(max. -4ns(min. | - . 1 I
:‘": meing ! ! I (05 xteyc-10)ys(min) I : !
I | I
NS ) S | : , | ,
i I tBCLKWR) | Il hECLK-WR) I I !
o | I 30ns(max.) M —P: ¢ Ons(min.) | : [ |
WR, WRL, — : L Il ; . l T
WRH I I . A I ! ! !
! ! I tecLk-DB) ! : ——— | I
I [N ey OnS(MEX.) : 1 W’:Ons(min.) : ! :
1 : Hi-z JI_ | r t i : |
DBi -t ————- l—{ | ! .'7'“‘. ————— ey
I I I le 1 — ! I '
i I Il r i ! I !
: ) td(DB-WR) th(wR-DB)
{(n-0.5) x tcyc -40ins(min.) (0.5 x teyc-10)ns(min.)
I
oy = fecLK)
Measuring conditions n: 1 (when 1 wait)
e Vcc1= \ec2 = 3V 2 (when 2 waits)
« Input timing voltage: ML =0.6 V, \u =2.4V 3 (when 3 waits)
¢ Qutput timing voltage: \bL = 1.5V, \by =15V

Figure 5.32 Timing Diagram
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