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M16C/64A Group

3. Address Space

3. Address Space

3.1 Address Space

The M16C/64A 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 0 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 SFR
00400 Int | RAM The internal RAM is allocated
nerna from address 00400h higher.
Reserved area
04000h
External area
0D000h SFR
0D800h
External area In 4 MB mod
n mode
0EO00h
Internal ROM When data flash is enabled
(data flash) | Bank 7
10000h Internal ROM When program ROM 2 |
1MB (program ROM 2) | is enabled Bank 6
dd 14000h | Bank 5
address space External area |
Bank 4
27000h |
Reserved area Bank 3
28000h | Bank 2
____________ | Bank 1
40000h
External area
Bank 0
|BFFFFh 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 0
(addresses 04000h to OCFFFh and 80000h to CFFFFh are used as external areas)

Figure 3.1  Address Space
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M16C/64A Group 4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)
Address Register Symbol Reset Value
0060h
0061h
0062h
0063h
0064h
0065h
0066h
0067h
0068h
0069h DMA2 Interrupt Control Register DM2IC XXXX X000b
006Ah DMAZ3 Interrupt Control Register DM3IC XXXX X000b
UARTS5 Bus Collision Detection Interrupt Control Register USBCNIC
006Bh CEC1 Interrupt Control Register CEC1IC XXXX X000b
UARTS5 Transmit Interrupt Control Register S5TIC
006Ch CEC2 Interrupt Control Igegister ’ CEC2IC XXXX X000b
006Dh UARTS5 Receive Interrupt Control Register S5RIC XXXX X000b
UART®6 Bus Collision Detection Interrupt Control Register UBBCNIC
006Eh Real-Time Clock Periodic Interrupt Control Register XXXX X000b
RTCTIC
UART®6 Transmit Interrupt Control Register S6TIC
006Fh Real-Time Clock Compaﬁe Interrupt Cgontrol Register RTCCIC XXXX X000b
0070h UART6 Receive Interrupt Control Register S6RIC XXXX X000b
UART?7 Bus Collision Detection Interrupt Control Register U7BCNIC
0071h Remote Control Signal Receiver 0 Interrupt Control Register PMCOIC XXXX X000b
UART?7 Transmit Interrupt Control Register S7TIC
0072h Remote Control Signal Receiver 1 Interrupt Control Register PMC1IC XXXX X000b
0073h UART?7 Receive Interrupt Control Register S7RIC XXXX X000b
0074h
0075h
0076h
0077h
0078h
0079h
007Ah
0078h 12C-bus Interface Interrupt Control Register IICIC 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/64A Group 4. Special Function Registers (SFRs)

Table 4.14 SFR Information (14) (1)

Address Register Symbol Reset Value
0360h |Pull-Up Control Register O PURO 00h
0361h |Pull-Up Control Register 1 PUR1 0000 0000b(2)

0000 0010b
0362h |Pull-Up Control Register 2 PUR2 00h
0363h
0364h
0365h
0366h |Port Control Register PCR 0000 0XXO0b
0367h
0368h
0369h |NMI/SD Digital Filter Register NMIDF XXXX X000b
036Ah
036Bh
036Ch
036Dh
036Eh
036Fh
0370h |PWM Control Register 0 PWMCONO 00h
0371h
0372h |PWMO Prescaler PWMPREO 00h
0373h |PWMO Register PWMREGO 00h
0374h |PWML1 Prescaler PWMPRE1 00h
0375h |PWML1 Register PWMREG1 00h
0376h |PWM Control Register 1 PWMCON1 00h
0377h
0378h
0379h
037Ah
037Bh
037Ch |Count Source Protection Mode Register CSPR 00h
037Dh |Watchdog Timer Refresh Register WDTR XXh
037Eh |Watchdog Timer Start Register WDTS XXh
037Fh |Watchdog Timer Control Register WDC 00XX XXXXb

0380h to
038Fh
X: Undefined
Notes:

1. The blank areas are reserved. No access is allowed.
2. Values after hardware reset, power-on reset, or voltage monitor O reset are as follows:
- 00000000b when a low-level signal is input to the CNVSS pin
- 00000010b when a high-level signal is input to the CNVSS pin
Values after voltage monitor 1 reset, voltage monitor 2 reset, software reset, watchdog timer reset, or oscillation stop
detect reset are as follows:
- 00000000b when bits PM01 and PMOO in the PMO register are 00b (single-chip mode).
- 00000010b when bits PM01 and PMOO in the PMO register are 01b (memory expansion mode) or 11b
(microprocessor mode).
3. When the CSPROINI bit in the OFS1 address is 0, the reset value is 10000000b.
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M16C/64A Group 4. Special Function Registers (SFRs)

Table 4.16 SFR Information (16)

Address Register Symbol Reset Value
03CO0h . XXXX XXXXb
03C1h A/D Register 0 ADO 0000 00XXb
03C2h . XXXX XXXXb
03C3h A/D Register 1 AD1 0000 00XXb
03C4h . XXXX XXXXb
03C5h A/D Register 2 AD2 0000 00XXb
03C6h . XXXX XXXXb
oac7n |/VD Register 3 AD3 0000 00XXb
03C8h . XXXX XXXXb
o3con |//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 ADG6 0000 00XXb
03CEh . XXXX XXXXb
03CEh A/D Register 7 AD7 0000 00XXb
03D0h
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 X000b
03D8h |D/AO Register DAO 00h
03D9%h
03DAh |D/A1l 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
03E9h |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/64A Group 4. Special Function Registers (SFRs)

Table 4.17 SFR Information (17) (1)

Address Register Symbol Reset Value
03FOh |Port P8 Register P8 XXh
03F1h |Port P9 Register P9 XXh
03F2h |Port P8 Direction Register PD8 00h
03F3h |Port P9 Direction Register PD9 00h
03F4h |Port P10 Register P10 XXh
03F5h
03F6h |Port P10 Direction Register PD10 00h
03F7h
03F8h
03F9h
03FAh
03FBh
03FCh
03FDh
03FEh
03FFh

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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M16C/64A Group

4. Special Function Registers (SFRs)

Table 4.20 Read-Modify-Write Instructions

Function Mnemonic
Transfer MOVDir
Bit processing BCLR, BMCnd, BNOT, BSET, BTSTC, and BTSTS

Shifting

ROLC, RORC, ROT, SHA, and SHL

Arithmetic operation

ABS, ADC, ADCF, ADD, DEC, DIV, DIVU, DIVX, EXTS, INC, MUL, MULU, NEG,

SBB, and SUB

Decimal operation

DADC, DADD, DSBB, and DSUB

Logical operation

AND, NOT, OR, and XOR

Jump

ADJNZ, SBINZ
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M16C/64A Group 5. Electrical Characteristics

5.1.5 Flash Memory Electrical Characteristics

Table 5.8 CPU Clock When Operating Flash Memory (fgcLk))
Vee1=2.710 5.5V, To, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

- Standard )

Symbol Parameter Conditions i TP, iax. Unit
- 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 27V <Vec123.0V 16 @) MHz
30V<Vge <55V 202 | MHz

1. Setthe PM17 bit in the PM1 register to 1 (one wait).

2. When the frequency is over this value, set the FMR17 bit in the FMR1 register to O (one wait) or the PM17 bit in
the PML1 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 5.9 Flash Memory (Program ROM 1, 2) Electrical Characteristics
Vee1 =2.710 5.5V at Top = 0°C to 60°C (option: -40°C to 85°C), unless otherwise specified.

Symbol Parameter Conditions - Standard Unit
Min. Typ. Max.

- Program and erase cycles (1. 3). 4)|Veey = 3.3V, Top = 25°C 1,000 @ times
- 2 word program time Veer = 3.3V, Ty =25°C 150 4000 us
- Lock bit program time Veer =33V, Topr =25°C 70 3000 ps
- Block erase time Veer =33V, Topr =25°C 0.2 3.0 S
- Program, erase voltage 2.7 5.5 \%
- Read voltage Topr=-20°C to 85°C/-40°Ct0 85°C| 2.7 55 \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

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 =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).

2. 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.

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

o
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M16C/64A Group 5. Electrical Characteristics

Table 5.10 Flash Memory (Data Flash) Electrical Characteristics
Vee1 =2.7105.5V at 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. 3). (4) |Vgey = 3.3V, Tgp = 25°C 10,000 (@ times
- 2 word program time Veer =33V, Top =25°C 300 4000 us
- Lock bit program time Veer =33V, Top =25°C 140 3000 us
- Block erase time Veer =33V, Topr =25°C 0.2 3.0 S
- Program, erase voltage 2.7 55 \%
- 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).

2. 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.

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

o
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M16C/64A Group 5. Electrical Characteristics

Table 5.15  Power Supply Circuit Timing Characteristics
The measurement condition is V¢cq = 2.7 10 5.5 V and T, = 25°C, unless otherwise specified.

- Standard )
Symbol Parameter Condition . Unit
Min. | Typ. | Max.
typP-R) Internal power supply stability time when power is on (1) 5 ms
td(R-s) STOP release time 150 | ps
tyw-s) Low power mode wait mode release time 150 | ps
Note:

1. Waiting time until the internal power supply generator stabilizes when power is on.

td(P-R) Recommended .
Internal power supply stability operation voltage i H
time when power is on b :

Vcei T I
- >
d td(P-R) !
CPU clock i
1
1
t(R-S) Interrupt for
; (a) Stop mode release
STOP release time or —|
(b) Wait mode release ! T

taw-s) i i
Low power mode ! :
wait mode release time ! i

CPU clock i E
! 1

@ ! W(RrR-s) !

! 1

(b) taw-s) ’

td(E-A)I q
Voltage detector
operation start time VC25,VC26, VC27

i

T

Voltage detector Stop ! I Operate

: }
1

!
1

' W(E-A)

Figure 5.4  Power Supply Circuit Timing Diagram
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M16C/64A Group 5. Electrical Characteristics

52 Electrical Characteristics (Vgc1 = Vec2 =5V)
5.2.1 Electrical Characteristics
Veec1 = Ve =5V
Table 5.17  Electrical Characteristics (1) (1)
Veer = Vec2=4.2105.5V, Vgg = 0 V at Ty, = —20°C to 85°C/-40°C to 85°C, fgcLk) = 25 MHz unless otherwise
specified.
Symbol Parameter l\/(l;a;]s duitrilcr)]r? MinlStamf;rs. e Unit
Voy  |Highoutput [P6_0to P6_7, P7_2to P7_7,P8 0to P8 4, [lgy=-5mA Veep - 2.0 Vee1| V
voltage P8 6,P8 7,P9 0toP9 7,P10 Oto P10 7
PO_OtoPO_7,P1 0toP1_7,P2 0to P2_7, [lgy=-5mA Veez - 2.0 Vees
P3_ 0toP3_7,P4 OtoP4_7,P5 OtoP5_7
Vou  |Highoutput [P6_0to P6_7, P7_2to P7_7,P8_0to P8 4, |loy=-200puA [Vceep—0.3 Vee1| V
voltage P8 _6,P8_7,P9 0to P9 _7,P10 0Oto P10_7
PO 0toPO_7,P1 0toP1_7,P2 0to P2_7, |lgy=-200pA |Vcep—0.3 Vees
P3 0toP3 7,P4 OtoP4 7,P5 Oto P5 7
VoH High output voltage =~ XOUT HIGH POWER loy =-1mA Veer—2.0 Veeil V
LOW POWER loy=-05mA [Vcep—2.0 Veer
High output voltage = XCOUT HIGH POWER With no load 2.6 \%
applied
LOW POWER With no load 2.2
applied
VoL Low output |P6_0to P6_7,P7_0to P7_7,P8 0toP8_7, |[lo.=5mMA 20 | V
voltage P9 OtoP9_7,P10 _0Oto P10_7
PO_0toPO_7,P1 0toP1_7,P2_0to P2_7, |lg =5mA 2.0
P3 0toP3 7,P4 0toP4 7,P5 Oto P5 7
VoL  |Low output [P6_0to P6_7,P7_0to P7_7,P8 0to P8_7, [lo. =200 pA 045| V
voltage P9 O0toP9 7,P10 Oto P10 7
PO_OtoPO_7,P1 0toP1_7,P2 0toP2_7, [lo =200 pA 0.45
P3 0toP3 7,P4 OtoP4 7,P5 O0to P5_7
VoL Low output voltage ~ XOUT HIGH POWER lor=1mA 20| V
LOW POWER loL = 0.5 mA 2.0
Low output voltage  XCOUT HIGH POWER With no load 0 \%
applied
LOW POWER With no load 0
applied
Note:
1. When Veq # Ve, referto 5 V or 3 V standard depending on the voltage.
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M16C/64A Group 5. Electrical Characteristics

Vec1=Veez =3V
Table 5.20  Electrical Characteristics (4)
R5F364AKNFA, R5F364AKNFB, R5F364AKDFA, R5F364AKDFB
R5F364AMNFA, R5F364AMNFB, R5F364AMDFA, R5F364AMDFB
Vee1=Vec2=4.2105.5V,Vgg =0V at Ty, =-20°C to 85°C/-40°C to 85°C, fgc k) = 25 MHz unless otherwise specified.

Standard
Min. | Typ. | Max.

Symbol Parameter Measuring Condition Unit

lcc Power supply current|{High-speed mode  |fgcLk) = 25 MHz
XIN = 4.2 MHz (square wave), PLL multiplied by 6 22.0 mA
In single-chip, mode, 125 kHz on-chip oscillator stopped
the output pin are facLk) = 25 MHz, A/D conversion
open and other pins XIN = 4.2 MHz (square wave), PLL multiplied by 6 22.7 mA
are Vgg 125 kHz on-chip oscillator stopped
f(BCLK) =20 MHz

XIN = 20 MHz (square wave) 17.0 mA
125 kHz on-chip oscillator stopped
125 kHz on-chip Main clock stopped

oscillator mode 125 kHz on-chip oscillator on, no division 550.0 A
FMR22 =1 (slow read mode)
Low-power mode facLk) = 32 kHz

In low-power mode

FMR22 =FMR23 =1

on flash memory ()

f(BCLK) =32 kHz

In low-power mode 45.0 LA
on RAM (1)

Wait mode Main clock stopped

125 kHz on-chip oscillator on

Peripheral clock operating

Topr = 25°C

facLk) = 32 kHz (oscillation capacity High)
125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

facLk) = 32 kHz (oscillation capacity low)
125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

Stop mode Main clock stopped

125 kHz on-chip oscillator stopped
Peripheral clock stopped

Topr = 25°C

During flash memory [fgcik) = 10 MHz, PM17 = 1 (one wait)
program Veep =5.0V

During flash memory [fgc k) = 10 MHz, PM17 = 1 (one wait)
erase Voo =5.0V

170.0 pA

20.5 pA

11.0 A

6.0 LA

1.7 pA

20.0 mA

30.0 mA

ote:
1. This indicates the memory in which the program to be executed exists.
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M16C/64A Group 5. Electrical Characteristics

Vee1=Vee2=5V
Timing Requirements
(Vec1 =Vec2 =5V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.2.2.3  Timer A Input

Table 5.23  Timer A Input (Counter Input in Event Counter Mode)

Standard .
Symbol Parameter - Unit

Min. Max.
tea) TAIIN input cycle time 100 ns
tw(TAH) TAIIN input high pulse width 40 ns
tw(TAL) TAIIN input low pulse width 40 ns

Table 5.24  Timer A Input (Gating Input in Timer Mode)

Standard .
Symbol Parameter . Unit

Min. Max.
tera) TAIIN input cycle time 400 ns
tw(TAH) TAIIN input high pulse width 200 ns
tw(TAL) TAIIN input low pulse width 200 ns

Table 5.25  Timer A Input (External Trigger Input in One-Shot Timer Mode)

Standard .

Symbol Parameter Nin Mox Unit
teta) TAIIN input cycle time 200 ns
tw(TAH) TAIIN input high pulse width 100 ns
tw(TAL) TAIIN input low pulse width 100 ns

Table 5.26  Timer A Input (External Trigger Input in Pulse Width Modulation Mode and
Programmable Output Mode)

Standard .
Symbol Parameter i Mox Unit
tw(TAH) TAIIN input high pulse width 100 ns
tw(tAL) TAIIN input low pulse width 100 ns
J te(tA)
tw(TAH)
TAIIN input \
< tw(TAL) R
teup)
tw(UPH)
TAIOUT input \
tw(upPL) R
< »
Figure 5.7  Timer A Input
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M16C/64A Group

5. Electrical Characteristics

Switching Characteristics

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

Vec1=Vee2=9YV

5.2.4.2 In 1 to 3 Waits Setting and When Accessing External Area
Table 5.36  Memory Expansion Mode and Microprocessor Mode (in 1 to 3 Waits Setting and When
Accessing External Area)

Symbol Parameter '\é?)i?jlijtri?r? MinS.tandar'\(jlax. Unit
tayecLk-ap)  |Address output delay time 25 ns
thecLk-ap)  |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 25 ns
th(BCLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
tascLk-ALE) |ALE signal output delay time 15 ns
thecLk-aLE)  |ALE signal output hold time See -4 ns
tyecLk-rp)  |RD signal output delay time Figure 5.14 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
tyscLk-wr)  |WR signal output delay time 25 ns
thecLk-wr) | WR signal output hold time 0 ns
ta@BCLK-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
(=05)x10°_ 4001

feeLk)

2. Calculated according to the BCLK frequency as follows:

05x10°

10[ns]

fieeLk)

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
t=-CR x In(l - VOLNCCZ)

by a circuit of the right figure.

For example, when Vg, = 0.2V, C = 30 pF, R =1 kQ, hold

time of output low level is
t=-30 pF x 1 kQ x In(l - O'ZVCCZ/VCCZ)
=6.7ns.

DBi

nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
When n = 1, figc k) is 12.5 MHz or less.

H
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M16C/64A Group 5. Electrical Characteristics

Vee1=Vee2=5V
Switching Characteristics
(Vec1=Vee2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.4.3 In 2 or 3 Waits Setting, and When Accessing External Area and Using
Multiplexed Bus

Table 5.37 Memory Expansion Mode and Microprocessor Mode (in 2 or 3 Waits Setting, and When
Accessing External Area and Using Multiplexed Bus) )

i Standard
Symbol Parameter Meas‘.*?'“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) (Note 1) ns
thwRr-AD) Address output hold time (in relation to WR) (Note 1) ns
ta@cLk-cs) Chip select output delay time 25 ns
th@cLk-cs) Chip select output hold time (in relation to BCLK) 0 ns
thrD-CS) Chip select output hold time (in relation to RD) (Note 1) ns
thwr-Cs) Chip select output hold time (in relation to WR) (Note 1) ns
t4(BCLK-RD) RD signal output delay time 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
tdBCLK-WR) WR signal output delay time 25 ns
- - See
f WR signal output hold time .
h(BCLK-WR) 9 p Figure 5.14 0 ns
ty@CcLK-DB) Data output delay time (in relation to BCLK) 40 ns
thBCLK-DB) Data output hold time (in relation to BCLK) 0 ns
tyoB-WR) Data output delay time (in relation to WR) (Note 2) ns
th(wRr-DB) Data output hold time (in relation to WR) (Note 1) ns
t4(BCLK-ALE) ALE signal output delay time (in relation to BCLK) 15 ns
th(BCLK-ALE) ALE signal output hold time (in relation to BCLK) -4 ns
ta(AD-ALE) ALE signal output delay time (in relation to Address) (Note 3) ns
th(AD-ALE) ALE signal output hold time (in relation to Address) (Note 4) ns
t4(AD-RD) RD signal output delay from the end of address 0 ns
t4(AD-WR) WR signal output delay from the end of address 0 ns
tdz(RD-AD) Address output floating start time 8 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
f(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
n-0.5) x10 —40[ns] nis 2 for 2-wait setting, 3 for 3-wait setting.
f(BCLK)
3.  Calculated according to the BCLK frequency as follows:
9
05x10" 25[ns]
f(BCLK)
4.  Calculated according to the BCLK frequency as follows:
9
05x10" 15[ns]
f(BCLK)
5. When using multiplex bus, set fgc k) 12.5 MHz or less.
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M16C/64A Group

5. Electrical Characteristics

5.3.2

Vec1=Vee2=3V

Timing Requirements (Peripheral Functions and Others)

(Vee1=Veea =3V, Vgg =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 5.41  Reset Input (RESET Input)
Standard .
Symbol Parameter - Unit
Min. Max.
twrsTL) RESET input low pulse width 10 us
RESET input
tw(RTSL) .
Figure 5.18 Reset Input (RESET Input)
5.3.2.2 External Clock Input
Table 5.42  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 conditionis Veccy = Veeo=2.7t0 3.0 V.
XIN input
— tf
tr tw(H) >« tw(L) N
< fc
Figure 5.19 External Clock Input (XIN Input)
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M16C/64A Group

5. Electrical Characteristics

Timing Requirements

(Vecr =Veec2 =3V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

Veec1=Veee =3V

5.3.25  Serial Interface
Table 5.51  Serial Interface
Standard .
Symbol Parameter - Unit
Min. Max.
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
th(C—Q) TXDi hold time 0 ns
tsu(p-c) RXDi input setup time 100 ns
thic-D) RXDi input hold time 90 ns
fe(cK) R
¢ LW(CKH)
CLKi
tw(CKL)
th(c-Q)
TXDi ><
td(c- tsu(D-C
€Q u(b-C) th(C-D)
RXDi
Figure 5.23 Serial Interface
5.3.2.6 External Interrupt INTi Input
Table 5.52  External Interrupt INTi Input
Standard )
Symbol Parameter . Unit
Min. Max.
tw(NH) INTi input high pulse width 380 ns
tw(n) INTi input low pulse width 380 ns
fw(INL
INTiinput
Tw(INH)
< »
Figure 5.24 External Interrupt INTi Input
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M16C/64A Group

5. Electrical Characteristics

PO

P1
P2
P3

30 pF
P4
1
P6

P7
P8
P9
P10

O

Figure 5.27 Ports PO to P10 Measurement Circuit
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M16C/64A Group

5. Electrical Characteristics

Switching Characteristics
(Vecr =Veec2 =3V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

Veec1=Veee =3V

5.3.4.2 In 1 to 3 Waits Setting and When Accessing External Area
Table 5.56 Memory Expansion Mode and Microprocessor Mode (in 1 to 3 Waits Setting and When
Accessing External Area)

Symbol Parameter l\él:i?\fjlijtri?r? Minsltandar,\(jlaX- Unit
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 5.27 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
ta@BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
thBCLK-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) (3) (Note 2) ns
Notes:

1. Calculated according to the BCLK frequency as follows:

9
(1=05)x10°_ 400

feeLk)

2. Calculated according to the BCLK frequency as follows:

0.5 x 10°

—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.

Hold time of data bus is expressed in
t=—CR x |n(1—VOL/Vcc2)

by a circuit of the right figure.

For example, when Vg, = 0.2V, C =30 pF, R =1k, hold

time of output low level is
t=-30 pF x 1 kQ x In(l — O'ZVCCZIVCCZ)

DBi|

H

nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
When n =1, figc k) is 12.5 MHz or less.

=6.7 ns.
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M16C/64A Group 5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode VCCl - VCC2 =3V
(in 2 or 3 waits setting, and when accessing external area and using multiplexed bus)
Read timing
I I I I I I | I
I I I I I I I I
BCLK ] l I i I I I
I tascLics) | : . : : ! throCS) tgﬁz(cnhﬁfs):
| 5I0ns(ma><) : il: yC i =i 0.5 r teyc-10)ns(min.) "_" :
g >
— ! I I I I I I
CSi 1\ | | | | [ | (I 1
! (AD-ALE) 1| th(ALE-AD) : : : : : : :
((i).s *tgyc-d0ns(min) (05 x e, c-lqu(_n]in.) ! ! : ! : ! o I
fisd D, by Tioas ==~ T e - — - {( Address
I | th(RD-DB)
: b : _h (8@ ¢ 3ro-0B)! 1suDB-RD); 1 0ns(min,) | :
: : : : I e :{(n -0.5) X teyc- BO}Ts(maXl SOns(mlln )I : :
I I td(AD-RD)I—p: e I I (I I I
I WEBCLK-AD)I | ons(min)l 'l I I [ I !
| 50ns(max) | | : I : : : : I th(BCL_K-AD)I
. Pl : ! - I | L1 :1—'!0ns(m|n.) ]
ADi I |: o I I Il I X I
BHE g B o l l i s i
(BCLK-ALE) | | th(BCLK-ALE)
I 25ns(max.) I | ! ! I' I thrp-aD) |t !
:‘_’Il —»l r_4ns(m|n ) : : : : : :(0.5 X teyc-10)ns(min, !
R e e A
(BCLK-RD) th(BCLK-RD)
: : | 40ns(max.) i i _’i | e Ons(min.) q :
. H H il . H
RD ! ! ) ! ! Ly ! !
Write timing
I | I I
BCLK | | |
td(BCLK-CS) te th(BCLK -CS),
| I I ye | K I I
| I50ns(mal><) | r : r: ©5 I)(Fyt?(%%s(ﬁm)u—qms(mm) :
— l | I I I I
CSi : \ 1 1 | 1 1 [ * :
! T T T T ™ |
| I I tdBCLK-DB)! I [ th(BCLK DB)!
: : |ﬁ_>|50ns(max.) : : : I F_’:Ons(mm) :
ﬁDDBii - :— —{ /-\dldress : K : Data output : : : : !X Address’'
ol T I T T Toie Tt T
! td(AD- i Lo ! t4(DB-WR) P tywroe) !
Do UADALE) ro I {(n-0.5) x teyc-50}ns(min.) L i !
| (0.5xlcyc-40ns(mlrl'l.) | : | -9) X teye-S( . 1 (05 % teye-10)ns(min.) 1
I I I I I I I 1
I 1! [ I I I : I 1
| BCLK-AD)! | Lo I I I I thecLK-AD)!
I 50ns(max.) : [ : | : : : : Jep! ONS(Min.) :
ADi ] | | L ] ] 1y | 1
! ] I T | ] ] 1 ] IX 1
BHE i L = i i - = l
l(BCLK-ALE)! | thecLK- -ALE)] 1! td(AD-WR) >
I 25ns(max.) I iny ! ! 1| thwr-AD)! 1
:'_HI _.l |ﬁ_4ns(m|n) :_ﬁl :‘_Ons(mln) : : : : (0.5 % teye- 10)Ins(m|n) 1
ALE ' | I | | VAN
! : I o i i i ith( N :
taee BCLK-WR
_ i | L_.14<§Es(#1'§xv¥? i _.E | ons(min) | |
WR, WRL + + + I + +
AL ' I ] ] I I I ] 1
WRH I I I \I\ L L L / ! !
I I I ] ] Iy I ]
I
foyo = ——
fiaCLk)
Measuring conditions n: 2 (when 2 waits)
e Vcc1= Vecz = 3V 3 (when 3 waits)
* Input timing voltage: ML = 0.6 V, V\H =2.4V
¢ Output timing voltage: \bL =15V, \bH =15V
Figure 5.30 Timing Diagram
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REVISION HISTORY

M16C/64A Group Datasheet

Description
Rev. Date
Page Summary
1.01 Feb 03, 2009 - First Edition issued.
1.10 Jul 15, 2009 - Watchdog Timer Reset Register - Watchdog Timer Refresh Register
3 Table 1.2 Specifications for the 100-Pin Package (2/2) partially modified
4 Table 1.3 Product List partially modified
5 Figure 1.2 Marking Diagram (Top View) partially modified
18 Figure 3.2 Memory Map 13800h — 13000h
20 Table 4.1 “SFR Information (1/16)” reset value in VCR1 modified
21 Table 4.2 “SFR Information (2/16)” partially modified
29 Table 4.10 “SFR Information (10/16)” reset value in S11 modified
37 Table 5.1 Absolute Maximum Ratings partially modified
38 Table 5.2 Recommended Operating Conditions (1/3) partially modified
39 Table 5.3 Recommended Operating Conditions (2/3) partially modified
40 Table 5.4 Recommended Operating Conditions (3/3) added
40 Figure 5.1 Ripple Waveform added
41 Table 5.5 A/D Conversion Characteristics (1/2) partially modified
41 Figure 5.2 A/D Accuracy Measure Circuit added
42 Table 5.6 A/D Conversion Characteristics (2/2) partially modified
44 Table 5.8 CPU Clock When Operating Flash Memory (fgc k)) partially modified
44 Table 5.9 Flash Memory (Program ROM 1, 2) Electrical Characteristics notes modified
46 Table 5.11 Voltage Detector O Electrical Characteristics partially modified
46 Table 5.12 Voltage Detector 1 Electrical Characteristics partially modified
47 Table 5.13 Voltage Detector 2 Electrical Characteristics partially modified
47 Table 5.14 Power-On Reset Circuit partially modified
48 Figure 5.3 Power-On Reset Circuit Electrical Characteristics partially modified
50 Table 5.16 125 kHz On-Chip Oscillator Circuit Electrical Characteristics partially modified
53 Table 5.19 Electrical Characteristics (3) partially modified
54 Table 5.20 Electrical Characteristics (4) partially modified
55 5.2.2.1 Reset Input (RESET Input) added
69 Table 5.37 Electrical Characteristics (1) partially modified
70 Table 5.38 Electrical Characteristics (2) partially modified
71 Table 5.39 Electrical Characteristics (3) partially modified
73 5.3.2.1 Reset Input (RESET Input) added
Same modifications made to both 3 V and 5 V specifications.
2.00 Feb 07, 2011 Overall |001Ah Voltage Detector Operation Enable Register: Changed reset value from “000X
0000b".
Overall |002Ah Voltage Monitor O Control Register: Changed reset value from “1100 XX10b".
Overall |002Bh Voltage Monitor 1 Control Register: Changed reset value from “1000 1X10b".
Overall |0324h Increment/Decrement Flag: Changed name from Up/Down Flag.
Overall |033Eh Timer B2 Special Mode Register: Changed reset value from “XX00 0000b”.
Overall |03A2h Open-Circuit Detection Assist Function Register: Changed reset value from “XXXX
XX00b".
Overall |03DCh D/A Control Register: Changed reset value from “XXXX XX00b".
Overall |D08Ah to D08Bh PMCO Counter Value Register: Deleted.
Overall |DO9Eh to DO9Fh PMC1 Counter Value Register: Deleted.
Overall |Changed “high-speed clock mode” to “fast-mode”.
Overview
3 Table 1.2 Specifications for the 100-Pin Package (2/2): Deleted note 1.
4 Table 1.3 Product List: Added the new part numbers.
5 Figure 1.1 Part No., with Memory Size and Package: Added “K” to the Memory capacity.
11

Table 1.6 Pin Functions for the 100-Pin Package (1/3): Changed the description of HOLD
pin.




