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M16C/63 Group 1. Overview

Table 1.3 Specifications for the 80-Pin Package (1/2)

ltem Function Description
M16C/60 Series core
(multiplier: 16 bit x 16 bit — 32 bit,
multiply and accumulate instruction: 16 bit x 16 bit + 32 bit — 32 bit)
* Number of basic instructions: 91
CPU Central processing unit * Minimum instruction execution time:
50.0 ns (f(BCLK) = 20 MHz, VCC1 =2.7t0 5.5 V)
100.0 ns (f(BCLK) = 10 MHz, VCC1 = 2.1 to below 2.7 V)
200.0 ns (f(BCLK) =5 MHz, VCC1 =1.8 V)
* Operating mode: Single-chip

Memory ROM, RAM, data flash See Table 1.5 “Product List”".
* Power-on reset
Voltage . . . .
Detection Voltage detector * 3 voltage detection points (detection level of voltage detection 0 and 1
selectable)

* 4 circuits: Main clock, sub clock, low-speed on-chip oscillator (125 kHz),
high-speed on-chip oscillator (40 MHz £10%)

* Oscillation stop detection: Main clock oscillation stop/restart detection
function

* Frequency divider circuit: Divide ratio selectable from 1, 2, 4, 8, and 16
Sub clock frequency divider circuit: Divide ratio selectable from 1 and 2

* Power saving features: Wait mode, stop mode

* Real-time clock

Clock Clock generator

External Bus

. Bus memory expansion None
Expansion

* CMOS 1/O ports: 68 (selectable pull-up resistors)

1/0 Ports Programmable I/O ports .
* N-channel open drain ports: 3

* Interrupt vectors: 70
Interrupts * External interrupt inputs: 14 (NMI, INT x 5, key input x 8)
* Interrupt priority levels: 7

15-bit timer x 1 (with prescaler)

Watchdog Timer Automatic reset start function selectable

* 4 channels, cycle steal mode
DMA DMAC * Trigger sources: 43
* Transfer modes: 2 (single transfer, repeat transfer)
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M16C/63 Group

1. Overview
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VCC1 ports

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
VCCL1 ports

| Port P10 || PortP9 || PortP8 || PortP7 || PortP6 |
A A A A A

Notes:

8 7

8 4

1. ROM size depends on MCU type.
2. RAM size depends on MCU type.

8

Figure 1.5

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

1. Overview

<«—>P1_5/INT3/IDV/D13

<«—»P1_4/D12

<«—>P1_3/TXD6/SDA6/D11

10|
~|

[74]
[73]

P1_2/RXD6/SCL6/D10 «—>
P1_1/CLK6/D9 «—>
P1_0/CTS6/RTS6/D8 «—>
PO_7/ANO_7/D7 <—>
PO_6/ANO_6/D6 «—>
PO_5/ANO_5/D5 <—>
PO_4/ANO_4/D4 <—>
PO_3/ANO_3/D3 «—>
PO_2/ANO_2/D2 <—>
PO_1/ANO_1/D1 <—>
PO_O/ANO_0/D0 <—>
P10_7/AN7/KI3 «—>
P10_6/AN6/KI2 «—>
P10_5/AN5/KIT «—>
P10_4/AN4/KI0 «—>
P10_3/AN3/KI7 «—>
P10_2/AN2/Ki6 «—>
P10_1/AN1/KIS <—>

AVSS
P10_O/ANO/KI4 «—>
VREF —>

AVCC
P9_7/ADTRG/SIN4 <—>
P9_6/ANEX1/SOUT4 <—>
P9_5/ANEX0/CLK4 «—>

O

See Note 3
r )
IS
(2]
I B
STNILILRNT
aoQ=-=-00
OENE'ETEBR
L < <
L2235
oo N LI~
afaNalalsydsYa)
Qeeo 45818
< SOIdABI LR
e O R g o
S N I PN
Soda o o N ~
222x<<22<< 0O
Q23S AmIIO~N B
Fo oo dBF alad < OHN®MY IO~
‘E‘EZZZZ‘E‘EZZ [ee] DA A A A Ao
eI ILEELL £ (1L LLLLLL
(QIV\IO|\—|‘N‘("JI<I‘ILO‘LOII\|U]O‘OH‘N‘("’JIQ“LD‘LDII\‘OIHI
pfoaoOoAQaOoAaQAOQ>A>SOoAOQOQARAAQd
REEEEEEELEE EEBEE G b b
=[] [~ O | O | LO|(O||LO| O] LO|[O|| O]

VCC2 portsﬁ

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 1.8 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
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M16C/63 Group

1. Overview

Table 1.11  Pin Functions for the 100-Pin Package (2/3)
Signal Name Pin Name I/O | Power Supply Description
Main clock input XIN | VCC1 1/0O for the main clock oscillator. Connect a ceramic
resonator or crystal between pins XIN and XOUT. (1)
Main clock output XOUT o Veel an%urf an external clock to XIN pin and leave XOUT pin
Sub clock input XCIN | VCC1 1/O for a sub cIoc_:k oscillator. Con_nect a crystal
between XCIN pin and XCOUT pin. (1) Input an
Sub clock output XCOUT o veel g;t:r:nal clock to XCIN pin and leave XCOUT pin
BCLK output BCLK 0] VCC2 Outputs the BCLK signal.
Clock output CLKOUT o VCC2 OOruftSE);ts a clock with the same frequency as fC, f1, f8,
. . INTO to INT2 I VCC1 .
INT interrupt input ————— Input for the INT interrupt.
INT3 to INT7 I VCC2
NMI interrupt input NMI I VCC1 Input for the NMI interrupt.
:;?(Jtmpm Interrupt KIO to KI7 I \Y/elei Input for the key input interrupt.
TAOOUT to o) vCel 1/O for timers AO to A4 (TAOOUT is N-channel open
TA40UT drain output).
Timer A :
TAOIN to TA4IN I VCC1 Input for timers AO to A4.
ZP I VCC1 Input for Z-phase.
Timer B TBOIN to TB5IN | VCC1 Input for timers BO to B5.
UuUV,VVWW | O VCC1 Output for the three-phase motor control timer.
Three-phase motor == -
control imer SD I VCC1 Forced cutoff input.
IDU, IDV, IDW | VCC2 Input for the position data.
Real-time clock output TRHO (0] VCC1 Output for the real-time clock.
PWM output PWMO, PWM1 O | VCC1, VCC2 |PWM output.
Rem_ote (.:OerI signal PMCO, PMC1 I VCC1 Input for the remote control signal receiver.
receiver input
CTS0 to CTS2, | VCCl . o
CTS5 Input pins to control data transmission.
CTSe6, CTS7 I VCC2
RTSO to RTS2, o VCC1 _ _
RTS5 Output pins to control data reception.
RTS6, RTS7 ] VCC2
CLKO to CLK2, 1o VCCl . .
Serial interface CLK5 Transmit/receive clock I/O.
UARTO to UART2, CLK6, CLK7 | I/O VCC2
UARTS5 to UART7 2XD0 10 RXD2
(o]
' I VCC1
RXD5 Serial data input.
RXD6, RXD7 I VCC2
TXDO to TXD2
’ 0] VCC1
TXD5 Serial data output. (@)
TXD6, TXD7 O VCC2
CLKS1 o VCCl Output for the transmit/receive clock multiple-pin

output function.

Notes:

1.
2.

Contact the manufacturer of crystal/ceramic resonator regarding the oscillation characteristics.
TXD2, SDA2, and SCL2 are N-channel open drain output pins. TXDi, SDAI, and SCLi can be selected as CMOS
output pins or N-channel open drain output pins (i=0, 1, 5to 7).

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

Table 4.4 SFR Information (4) @
Address Register Symbol Reset Value
0060h
0061h
0062h
0063h
0064h
0065h
0066h
0067h
0068h
0069h DMAZ2 Interrupt Control Register DM2IC XXXX X000b
006Ah DMAZ3 Interrupt Control Register DM3IC XXXX X000b
UARTS Bus Collision Detection Interrupt Control Register USBCNIC
006Bh CEC1 Interrupt Control Register P ’ CEC1IC XXXX X000b
UARTS5 Transmit Interrupt Control Register S5TIC
006Ch CEC2 Interrupt Control Register CEC2IC XXXX X000b
006Dh UARTS5 Receive Interrupt Control Register S5RIC XXXX X000b
UART®6 Bus Collision Detection Interrupt Control Register UBBCNIC
006ER Real-Time Clock Periodic Interrupt Control Register XXXX X000b
RTCTIC
UART®6 Transmit Interrupt Control Register S6TIC
006Fh Real-Time Clock Alarm Interrupt Control Register RTCCIC XXXX X000b
0070h UART®6 Receive Interrupt Control Register S6RIC XXXX X000b
UART?7 Bus Collision Detection Interrupt Control Register U7BCNIC
0071h Remote Control Signal Receiver O Interrupt Control Register PMCOIC XXXX X000b
UART?7 Transmit Interrupt Control Register S7TIC
0072h Remote Control Signal FFQ)eceiver 1 Intgrrupt Control Register PMC1IC XXXX X000b
0073h UART?7 Receive Interrupt Control Register S7RIC XXXX X000b
0074h
0075h
0076h
0077h
0078h
0079h
007Ah
007Bh 12C-bus Interface Interrupt Control Register lICIC XXXX X000b
007Ch SCL/SDA Interrupt Control Register SCLDAIC XXXX X000b
007Dh
007Eh
007Fh
0080h to
017Fh
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 4.11 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.
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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

5.1.7 Oscillator Electrical Characteristics
Table 5.17 40 MHz On-Chip Oscillator Electrical Characteristics
Vee1 =1.8105.5V, Toy = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.
. Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
focoaom 40 MHz on-chip oscillator frequency|Average frequency in a 10 ms period
2.7V <Vee <55V 36 | 40 | 44 | MHz
Average frequency in a 10 ms period
18V <Vee <2.7V 30 | 40 | 50 | MHz
tsu(focoaom) | Wait time until 40 MHz on-chip
. . 2 ms
oscillator stabilizes
Table 5.18 125 kHz On-Chip Oscillator Electrical Characteristics
Veer =1.810 5.5V, Ty = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.
. Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
foco-s 125 kHz on-chip oscillator frequency |Average frequency in a 10 ms period| 100 | 125 | 150 | kHz
tsu(foco.s) |Wait time until 125 kHz on-chip
. . 20 us
oscillator stabilizes
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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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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)

Table 5.28  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tea) TAIIN input cycle time 800 ns
tSLI(TA|N-TAOUT) TAIOUT input Setup time 200 ns
tsu(TAOUT-TAIN) TAIIN input Setup time 200 ns

Two-phase pulse input in event counter mode
te(TA)

TAIIN input /I )

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

tsu(TAOUT-TAIN)

TAIOUT input

—

fsu(TAOUT-TAIN)

Figure 5.9  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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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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Memory Expansion Mode and Microprocessor Mode Vce1= Vec2 = 5V
(in 2 or 3 waits setting, and when accessing external area and using multiplexed bus)
Read timing
: : | : : : : :
BCLK i 1 i I I
th(BCLK-CS)
I tyscLk-cs) | I I I ! - ons(min) |
:|, S| ;= EV“E =: 05 : e e i
———
— | I 1 I I ol [
CSi 1\ | 1 | | 1 1 |
| tq T T T T 1 T | |
1+ W(AD-ALE) th(ALE-AD) | | 0 11 [ I
(0.5 xteyc- 25ns(m|n ) (0.5 % teye- lqu(mln) | 1 i 11 : [ 1
. 1 11 I I L1 I I
D ST} SN S ETTTS G
T i [ [ th(RD-DB) '
! b P _h fsns(max) tac3(RD-DB)’ 1su(DB-RD),  |ons(min.) | :
| | : | | L |((n -0.5) Xtcyc 45}ns(maxl 40ns(min.) | | |
1 I [T I I Il I I
] I td(AD-RD)l—D:L— I I o I i
I WBCLK-AD)I | ons(min)1 'l I I [ I !
I 25ns(max) | | 1 1 1 11 I th(BCLK-AD)
lepl Iy 1 I | [ k—ons(min.) !
. 1 1 1 1 ] 1 1 1 1 1 1
ADi I X ] T I I 1 I X I
BHE :td BCLK-ALE) : i th I : : : : L—I_HI h :
I1Bns(max) | | N(BCLK-ALE) [ [ I I thrp-ap) | '
:'—H —l r—‘”‘s(m'”) . : : I 105 x teyc-10)s(min, !
ALE B R : | /N
I I I tdBCLK-RD)! I I 1 th(sCcLK-RD) !
: : ! 25(n5(ma><) ): : _4 H_Or(1$(min.) :) :
o } | —\ I I ol } |
RD ! ! Py ! ! L) ! !
Write timing
| I I
BCLK | | I I I
taBCLK-CS)| tc th(BCLK- CS)
I I I ye | R I [
| I25ns(ma>() | r : r: ( .Sftf)}? i’gﬁ]&%n)HOnS(mm) :
— l | I I I I
CSi : \ [ [ [ [ 1 [ * :
I T T T T T T
: : : td(BCLK- DB): : : : 'th(BCLK-DB):
- | | ﬁ40ns(mm ) | i i I i : Ons(min.) !
ﬁ)DBIi - :_ _< Adldress : K : Data output : : : : !X Address
| ) T T 1™ T T | ™ T T
| ItADALE) | o | @OBWR) Il thwros) |
1 (0.5% 1cyc-25n8(mif|1-) 1 : | {(n-0.5) x teyc-40}ns(min.) | (05 teyc-10)ns(min.) |
I I I I I I I I
I 1! [ I I I : I I
I tdecLk-AD)! | [ I I I I thecLK-AD)!
I 25ns(max) || [ I I 1 | - |
> ! Pl I I Iy le—pl OnS(min.)
ADi ] h ] : L1 ] ] 1y L1 ]
BRE | | D I i ! X i
BHE : tlds(BCLK ALE)! | th(BCLK- ALE)! ! ! ta(aD-wR)| : : "I WRAD)! > :
I"—ﬁl ns(max)_y 'p—‘ms(mm) :—»: :‘_Ons(mln) : : : ! (0.5 % teye-10)ns(min.) !
I
ALE A I : | VA
| I [ ! ! I I th@cLk-wR !
td(BCLK-W ( )i
. : : L_J S(ns(max)R|) : _J LO_S(”““) : :
WR, WRL t t — ! ! b t '
MM ' ] I I I I I ] I
WRH I I I \|\ 1 1 1 / I I
I I I ] ] [ I I
I
Measuring conditions n: 2 (when 2 wa!ts)
N v iy 3 (when 3 waits)
* Vcci=\ec2 =
* Input timing voltage: ML = 0.8V, \H =2.0V
e Output timing voltage: \bL = 0.4 V,\bH =24V

Figure 5.18 Timing Diagram
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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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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)

5.3.2.3 Timer A Input
Table 5.45  Timer A Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 150 ns
tw(TAH) TAIIN input high pulse width 60 ns
tw(TAL) TAIIN input low pulse width 60 ns
Table 5.46  Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 600 ns
tw(TAH) TAIIN input high pulse width 300 ns
tw(TAL) TAIIN input low pulse width 300 ns
Table 5.47 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
teta) TAIIN input cycle time 300 ns
tw(TAH) TAIIN input high pulse width 150 ns
tw(TAL) TAIIN input low pulse width 150 ns
Table 5.48  Timer A Input (External Trigger Input in Pulse Width Modulation Mode and
Programmable Output Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tw(TAH) TAIIN input high pulse width 150 ns
tw(TAL) TAIIN input low pulse width 150 ns
J te(tA)
tw(TAH)
TAIIN input \
. tw(TAL) R
feup)
tw(UPH)
TAIOUT input \
tw(upPL) R
[« >
Figure 5.23 Timer A Input
RO1DS0033EJ0220 Rev.2.20 RENESAS Page 87 of 115

Nov 01, 2012
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Vee1=Veee =3V
Timing Requirements
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.3 Timing Requirements (Memory Expansion Mode and Microprocessor
Mode)

Table 5.56  Memory Expansion Mode and Microprocessor Mode

Standard )
Symbol Parameter - Unit
Min. Max.
tac1(RD-DB) Data input access time (for setting with no wait) (Note 1) ns
taco(RD-DB) Data input access time (for setting with wait) (Note 2) ns
tac3(RD-DB) Data input access time (when accessing multiplex bus area) (Note 3) ns
taca(RD-DB) Data input access time (for setting with 2 ¢ + 3 ¢ or more) (Note 4) ns
tsu(DB-RD) Data input setup time 50 ns
tsu(RDY-BCLK) RDY input setup time 85 ns
th(RD-DB) Data input hold time 0 ns
th(BCLK—RDY) RDY input hold time 0 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
05x10" 60[ns]
fecLk)

2. Calculated according to the BCLK frequency as follows:
9
N +fO.5 x10 _ 60[ns] nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
(BCLK)
3. Calculated according to the BCLK frequency as follows:

9
n-05)x10° _ 60[ns] nis 2 for 2 waits setting, 3 for 3 waits setting.

fecLk)
4. Calculated according to the BCLK frequency as follows:
9
][‘Xﬁ—eoms] nis3for2+3¢, 4for2h+4¢, 4for3¢+4¢,5ford¢+50,
(BCLK)
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Memory Expansion Mode and Microprocessor Mode VCCl = VCC2 =3V
(in no wait state setting)

Read timing

BCLK _}’—\_/—\_/—\_)’—\_

! Itd{BCLK-CS ! thecLk-cs)|
l‘_>|30ns(max.)

1 Ons(min.)
_'_\I

—-—

| |
I I
| ] I I
I | 1 | |
csi ! ! L/ l \ : I
I T 1
L teyc : J : : : :
I I I I
| : I I I I |
I | I I I i i
' ' | | | | '
| taEcLk-AD)] I th(BCLK-AD)I I I |
(—>30ns(max.) | LeplOns(min.) I ! ! !
ADi | T — t t
BHE ! X ' A : X A !

|
| t4BOLK-ALE) | BCLK-ALE) Lyl {th(rD-AD}

1 2§ns(max.) _’: ':'Ln_s(min-) i : * Ons(min.) |
| |
11

! |

1 td(BCLK-RD)} I | th(BCLK-RD) | | 1 1 |

: 30ns(max.) g, : _’: lﬁgns(mm-) : : : : :

11 I

RD ! Ay i I/ P\ I/ E\ 1/ |

! tac1(RD-DB) | i : ' : ! !

l(0.5 x tcyc-GO)ns(njax.)ﬂ_ﬂ N | : | | |

1 ) i 11| I I I |

Hi-z

. 1 | | |
e o SHETID SO S GRN D S R G S

1 tsu(DB-RD) :t—g-bn—HIh(RD-DB) I : I I |

50ns(min.) " lons(min.) *

Write timing
|

| | 1 ] | I
ST T U A W S G A U
1 ldBCLK-CS)

I
I 30ns(max) : gr(]lzg_i:)cs)l

I 1
| | I
| | : |
I + I
| | I | T
CSi L\ . ! Y | |
] I T T T 1
I I
L foye, N o ! !
I I
i | | i | |
I tdBCLK-AD)! I I thecik-ap) | I
I 30ns(max.) : : | Ons(min.) : :
. 1 1 | | 1 | | |
ﬂ ! ! [ 1 X : i
BHE : : | | | |
- H—I_h
|G ) I thwr-aD) ! |
I

25ns(max.) -4ns(min.)
e —> e

th(BCLK-ALE)
: (0.5x tcyc-lo)nsl(min.)
I
I

|
ALE ry N

SR 2 R U AR N

|
I
! I
[ 1
| I ! : : !
: I MtaecLk-wr)! | ! thBCLK-WR) | | i
o | | 30ns(max.) > has Ons(min.)” | : :
WR, WRL, : : : I | : T T
WRH | ! Lo | I ! i
! : | taecLk-DB)I ! ! th@ecLkDB) |
: : i | ﬁIOns(max.) i : r_,}Ons(min.) i
DBi —t————= :—'—'———J,- i |yt -
| | le N M | |
: | | r [leh i i I !
: : td(DB-WR) thwr-DB) ' ! : ’
(0.5 x teyc-40)ns(min.) (0.5 x teyc-10)ns(min.)
1
tcyc =
fieCLK)
Measuring conditions
* Vec1= Wec2 =3V
* Input timing voltage: ML = 0.6 V, \H =2.4V
* Qutput timing voltage: \bL = 1.5V, \by =15V
Figure 5.31 Timing Diagram
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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.
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