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M16C/64A Group 1. Overview

PartNo. R 5 E 3 64A 6 D

;

Package type
FA: Package PRQP0100JD-B (100P6F-A)
FB: Package PLQP0O100KB-A (100P6Q-A)

Property code
N: Operating temperature: -20°C to 85°C
D: Operating temperature: -40°C to 85°C

Memory capacity
Program ROM 1/RAM
6: 128 KB/12 KB
E: 256 KB/20 KB
K: 384 KB/31KB
M: 512 KB/31 KB

M16C/64A Group (100 pins)
16-bit MCU

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.1  Part No., with Memory Size and Package

M16C
R5F364A6DFA |—TypeNo. (See Figure 1.1 “Part No., with Memory Size and Package”)

XXX XXXX
I Running No. 0 to 9, A to Z (except for |, O, Q)

O

Week code (from 01 to 54)

Last digit of year

Figure 1.2  Marking Diagram (Top View)
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M16C/64A Group

2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers. Seven registers (RO, R1, R2, R3, A0, Al, and FB) out of 13 compose a

register bank, and there are two register banks.

b3, b15 b8b7 bo
E_ R2 ROH (upper bits of R0) ROL (lower bits of R0)
H
! . i
L________________E?’_ ________________ R1H (upper bits of R1) RIL (lower bits of R1) Data registers @
R2
R3 I
A0 I
1 Address registers @
Al
FB I Frame base registers @
L
b19 b15 bo
| INTBH | INTBL | Interrupt table register
INTBH is the 4 upper bits of the INTB register and INTBL
is the 16 lower bits.
b19 bo
| pC | Program counter
b15 bo
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 bo
| FLG Flag register
b15---==="""" b8 b7 bo!
IPL
LL ey [ L[] Jufr]ofe]s]z[o]c
I— Carry flag
Debug flag
Zero flag
Sign flag
Register bank select flag
Overflow flag
Interrupt enable flag
Stack pointer select flag
Reserved area
Processor interrupt priority level
Reserved area
Note:
1. These registers compose a register bank. There are two register banks.
Figure 2.1  CPU Registers
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M16C/64A Group 2. Central Processing Unit (CPU)

2.1 Data Registers (RO, R1, R2, and R3)

RO, R1, R2, and R3 are 16-bit registers used for transfer, arithmetic, and logic operations. RO and R1 can
be split into upper (ROH/R1H) and lower (ROL/R1L) bits to be used separately as 8-bit data registers.

RO can be combined with R2, and R3 can be combined with R1 and be used as 32-bit data registers
R2R0 and R3R1, respectively.

2.2 Address Registers (A0 and Al)

A0 and Al are 16-bit registers used for indirect addressing, relative addressing, transfer, arithmetic, and
logic operations. AO can be combined with A1 and used as a 32-bit address register (A1AQ).

2.3 Frame Base Register (FB)
FB is a 16-bit register that is used for FB relative addressing.

2.4 Interrupt Table Register (INTB)
INTB is a 20-bit register that indicates the start address of a relocatable interrupt vector table.

2.5 Program Counter (PC)

The PC is 20 bits wide and indicates the address of the next instruction to be executed.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

The USP and ISP stack pointers (SP) are each comprised of 16 bits. The U flag is used to switch between
USP and ISP.

2.7 Static Base Register (SB)

SB is a 16-bit register used for SB relative addressing.

2.8 Flag Register (FLG)
FLG is an 11-bit register that indicates the CPU state.

2.8.1 Carry Flag (C Flag)
The C flag retains a carry, borrow, or shift-out bit generated by the arithmetic/logic unit.

2.8.2 Debug Flag (D Flag)
The D flag is for debugging only. Set it to 0.

2.8.3 Zero Flag (Z Flag)
The Z flag becomes 1 when an arithmetic operation results in 0. Otherwise, it becomes 0.

2.8.4 Sign Flag (S Flag)

The S flag becomes 1 when an arithmetic operation results in a negative value. Otherwise, it becomes
0.

2.8.5 Register Bank Select Flag (B Flag)
Register bank 0 is selected when the B flag is 0. Register bank 1 is selected when this flag is 1.

2.8.6 Overflow Flag (O Flag)
The O flag becomes 1 when an arithmetic operation results in an overflow. Otherwise, it becomes 0.
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M16C/64A Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (I Flag)

The | flag enables maskable interrupts.
Maskable interrupts are disabled when the | flag is 0, and enabled when it is 1. The | flag becomes 0
when an interrupt request is accepted.

2.8.8 Stack Pointer Select Flag (U Flag)

ISP is selected when the U flag is 0. USP is selected when the U flag is 1.
The U flag becomes 0 when a hardware interrupt request is accepted, or the INT instruction of software
interrupt number O to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is 3 bits wide and assigns processor interrupt priority levels from 0 to 7.
If a requested interrupt has higher priority than IPL, the interrupt request is enabled.

2.8.10 Reserved Areas

Only set these bits to 0. The read value is undefined.
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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

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.

00000h
00400h

0DO000h

0D800h
OEO00Oh

10000h

14000h

FFFFFh

Notes:

Single-Chip Mode

SFR

Internal RAM

Reserved area

SFR

Reserved area

Internal ROM
(data flash)

Internal ROM
(program ROM 2)

Reserved area

Internal ROM
(program ROM 1)

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 OE000h 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)

Memory Expansion Mode

00000h
00400h

0D000h

0D800h
OE000Nh

10000h

14000h

27000h

28000h

80000h

FFFFFh

SFR

Internal RAM

Reserved area

SFR

External area

Internal ROM
(data flash)

Internal ROM
(program ROM 2)

External area

Reserved area

External area

Reserved area

Internal ROM
(program ROM 1)

00000h
00400h

0DO000h
0D800h

27000h

28000h

FFFFFh

Microprocessor Mode

SFR

Internal RAM

Reserved area

SFR

External area

Reserved area

External area

Figure 3.3

Accessible Area in Each Mode
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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 5. Electrical Characteristics

5.1.2 Recommended Operating Conditions

Table 5.2 Recommended Operating Conditions (1/3)
Veer = Veez =2.710 5.5 V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

Standard )
Symbol Parameter . Unit
Min. Typ. Max.
Veci: | Supply voltage (Vecr 2 Veco) CEC function is not used 2.7 5.0 5.5 Y,
Veer CEC function is used 2.7 3.63 \
AVee  |Analog supply voltage Veer \Y,
Vss Supply voltage 0 \%
AVgg Analog supply voltage 0 \%
Vin High input |P3_1to P3_7, P4_0to P4_7, P5_0to P5_7 0.8Veeo Veea |V
voltage  [B5o 0toPO 7, PL 0to PL 7, P2 Oto P2 7, P30 0.8Vces Veer | V
(in single-chip mode)
PO Oto PO 7,P1 OtoP1 7,P2 Oto P2 _7,P3 0 0.5Vcceo Vees Y,
(data input in memory expansion and microprocessor
modes)
P6_0toP6_7,P7 2to P7_7,P8_0to P8 _4,P8 6,P8 7, | 0.8Vcc; Veer Y,
P9 Oto P9 7, P10 _0to P10 7
XIN, RESET, CNVSS, BYTE
P7 _0,P7_1,P8 5 0.8Vces 6.5 Y,
CEC 0.7Vees Y
V) Low input |[P3_1toP3_7,P4 OtoP4 7,P5 OtoP5_7 0 0.2Veeo | V
voltage  [Bo 0to PO 7, PL 0to PL 7, P2 Oto P2 7, P30 0 0.2Veey | V
(in single-chip mode)
PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7,P3 0 0 0.16Veey | V
(data input in memory expansion and microprocessor mode)
P6_ OtoP6_7,P7 OtoP7_7,P8 OtoP8_7,P9 Oto P9 7, 0 0.2Veer | V
P10 _0to P10_7
XIN, RESET, CNVSS, BYTE
CEC 0.26Veey| V
lor(sum) |HiGh peak | sum of Iopypeak) at PO_0to PO_7, P1_0to P1_7, -40.0 | mA
output = 1ps oto P27
current = =
Sum of lon(peak) at P3_0to P3_7, P4_0to P4_7, -40.0 mA
P5 OtoP5 7
Sum of lon(peak) at P6_0 to P6_7, P7_2to P7_7, -40.0 mA
P8_0to P8 4
Sum of lon(peak) at P8_6, P8_7, P9_0 to P9_7, -40.0 | mA
P10_0to P10_7
loH(peak) |High peak |PO_0to PO_7,P1_OtoP1_7,P2_0toP2_7, P3_0to P3_7, -10.0 | mA
output P4 0toP4_7,P5 0toP5_7,
current P6 OtoP6_7,P7_2toP7_7,P8 0to P8 4, P8 6, P8 7,
P9 0toP9_7,P10_0to P10_7
loH(avg) |High PO OtoPO_7,P1 OtoP1_7,P2 Oto P2_7, 50 | mA
average P3_0toP3_7,P4 OtoP4_7,P5 0toP5 7,
output P6_0toP6_7, P7 2toP7_7,P8 Oto P8 4, P8 6, P8_7,
current (1) |P9 O0toP9 7,P10 Oto P10 7

Note:
1. The average output current is the mean value within 100 ms.
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M16C/64A Group 5. Electrical Characteristics

Veec1=Vee2 =5V

Table 5.18  Electrical Characteristics (2) (1)
Vee1=Vee2=4.2105.5V,Vgs=0Vat Ty, =-20°Ct085°C/-40°Cto 85°C, fgcLk) = 25 MHz unless otherwise specified.

Measuring Standard
Condition Min. Typ. | Max.

V14 - V1. [Hysteresis  [HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, 0.5 20| Vv
INTO to INT7, NMI, ADTRG, CTSO0 to CTS2,
CTS5 to CTS7, SCLO to SCL2, SCL5 to SCL7,
SDAO to SDA2, SDA5 to SDA7, CLKO to CLK7,
TAOOUT to TA40OUT,

KI0 to KI3, RXDO to RXD2, RXD5 to RXD7,
SIN3, SIN4, SD, PMCO, PMC1, SCLMM,
SDAMM, CEC, ZP, IDU, IDV, IDW

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

Iy High input |PO_O0toPO_7,P1 0toP1 7,P2 0toP2 7, |V,=5V 50 | pA
current P3 0toP3_7,P4 OtoP4_7,P5 0OtoP5 7,
P6 OtoP6_7,P7 Oto P7_7,P8 Oto P8 7,
P9 Oto P9 7, P10 Oto P10 7

XIN, RESET, CNVSS, BYTE

I Lowinput |PO_OtoPO_7,P1 OtoP1 7,P2 0toP2_7, |[V,=0V -5.0| pA
current P3_0toP3_7,P4_ 0toP4_7,P5 0toP5 7,
P6 OtoP6 7, P7 Oto P7 7, P8 Oto P8 7,
P9 Oto P9 7, P10 Oto P10 7

XIN, RESET, CNVSS, BYTE

RpytLup |Pull-up PO OtoPO_7,P1 OtoP1 7,P2 OtoP2_7, |V,=0V 30 50 | 100 | kQ
resistance |P3_0toP3_7,P4 0toP4_7,P5 0toP5_7,
P6_0to P6_7, P7_2to P7_7, P8_0to P8_4,
P8 6,P8_7,P9 0toP9_7,P10_0to P10_7

Symbol Parameter Unit

RixiN Feedback resistance XIN 1.5 MQ
Rixcin  |Feedback resistance XCIN 8 MQ
VReam RAM retention voltage In stop mode 1.8 \
Note:

1. When Ve # Ve, referto 5V or 3 V standard depending on the voltage.
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M16C/64A Group 5. Electrical Characteristics

Vec1=Vee2=9YV

5.2.2 Timing Requirements (Peripheral Functions and Others)
(Vee1=Veeco =5V, Vgg =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 5.21  Reset Input (RESET Input)

Standard
Symbol Parameter . Unit
Min. Max.
tw(RSTL) RESET input low pulse width 10 us
RESET input
tw(RTSL) R
Figure 55  Reset Input (RESET Input)
5.2.2.2 External Clock Input
Table 5.22  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 Ve = Ve, =3.0t0 5.0 V.

XIN input

— ts
tr tw(H) ke tw() N
< fc
Figure 5.6  External Clock Input (XIN Input)
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M16C/64A Group

5. Electrical Characteristics

Timing Requirements

Vec1=Vee2=9YV

(Vec1 =Vec2 =5V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

Table 5.27  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
teta) TAIIN input cycle time 800 ns
tSU(TA|N-TAOUT) TAIOUT input Setup time 200 ns
tSU(TAOUT-TA|N) TAIIN input Setup time 200 ns
Two-phase pulse input in event counter mode
e(ma)
- / \
TAIIN input / £
tsu(TAIN-TAOUT) {su(TAIN-TAOUT)
tsu(TAOUT-TAIN)
TAIOUT input /
fsu(TAOUT-TAIN)

Figure 5.8

Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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M16C/64A Group

5. Electrical Characteristics

5.2.4

Vec1=Vee2=9YV

Switching Characteristics (Memory Expansion Mode and Microprocessor
Mode)

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

5.24.1 In No Wait State Setting
Table 5.35 Memory Expansion Mode and Microprocessor Mode (in No Wait State Setting)
i Standard
Symbol Parameter Meas‘?f'”g Unit
Condition Min. Max.
t4(BCLK-AD) Address output delay time 25 ns
th(BCLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(rRD-AD) Address output hold time (in relation to RD) 0 ns
th(wRr-AD) Address output hold time (in relation to WR) (Note 2) ns
ty@cLK-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
t4(BCLK-RD) RD signal output delay time Figure 5.14 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4BCLK-WR) WR signal output delay time 25 ns
th(BCLK-WR) WR signal output hold time 0 ns
t4BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
theCLK-DB) Data output hold time (in relation to BCLK) () 0 ns
tyoB-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
M - 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 In(1-Vo Veco) DBi
C

by a circuit of the right figure.

For example, when Vg = 0.2Vcp, C = 30 pF, R = 1 kQ, hold time of output

low level is

t=-30 pF x 1 kQ x In(1 - 0.2Vco/Veeo)
=6.7ns.

H
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M16C/64A Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode VCCl - VCC2 =5V
(in 2 or 3 waits setting, and when accessing external area and using multiplexed bus)
Read timing
1 I 1 I I I I I
1 I 1 I I I I I
i 1 ( | I I
BCLK I tyBCLK-CS) | 1 I I I t(BCLK-CS)
- th(RD- Ons(min.)
: 25ns(max.) ! E.: ey : :i 05 :x 1cyc-(1R0[))n(s:(Sr%in.) i i
g ———¥

— I I 1 I I |1 I

CSi o\ | 1 | | [ | (' I
| td(ap-ALE) K th(ALE-AD) | | i Lo |
(05 xteye-25ns(min) (0.5 x teye-150s(min.) I I ! Pl I I

ADI 1 I | - { = b A

i Address L S { Datainput p—— — - Address
/DB : X = ! _H')i_ tdz(RD-AD) ! th(RD-DB)I i

: : | : " ﬁ—Sns(max) tac3(R )I 1 tlsu(DB-| RD\l 10ns(min.) i :
| | : 1L |{(n -0.5) xtcyc 45}ns(max 4 Aons(min.) | |
1 I T I I ol I I
1 Il fap RD)I—»: e I I o I I
I WBCLK-AD)I | ons(min)1 'l I I 1l I !
I 25ns(max) | | 1 [ [ 11 I th(BCLK-AD)
g il Lo | | L] fons(min) |

ADi 1 1] [ ] I [ ] X I

BHE ] ! L | | [ | |

BHE IHBCLK-ALE) | | qocicais | I I Il 1 I
Lons (max.) : ! 4(ns(m|n) 3 : : : : : th(RD-AD) ! ' :
:'—HI = o i i i ,(o.sxtcyc-lo)qs(min.

A ——— ) - : : L L/ A
P P 1 td(BCLK-RD)! I I 1 th@CLK-R !
: : I 25ns(max.) : : _’: M_Oéls(mln) ! :

_ 1 1 1 | 1 1 1 1 I 1

RD ! ! N ! ! L/ ! !

Write timing
| I I
BCLK | | I I I
taBCLK-CS)| to th(BCLK-CS),
I I I ye | R gy -
| 25ns(max.) : r : r: ©5 Koy i’g;{]g%n )] “—’I Ons(min.) :

— ! | | | | | F—'_’

CSi 1\ | | | | 1 | * I
| [ T T T T T T |
| 1 I tdBCLK-DB)! 1 | : 'Ih(BCLK-DB)I

| | | —pdonsimes) | | A orsmn) |

;AI\DDB! -+ —{ Address : M ! Data output | : ! : IX Address'

| (- T T e T T Toe Tt T

' @b | : i : t4(DB-WR) , : I hwRDB) :

1 (05x tcyc-25ns(mir|1.) | : ; {(n-0.5) xteyc-40ns(min ) | (05 teyc-10)ns(min.) |

| i N | | a | |

LSS o l l | | hEcLcAD)
| Ons(min.)

. il il | I I L i I
ADi I 7 [ I I 1 ! I
e - e —

BCLK-ALE)! | hBCLk-ALE) |1 ta(ap-wR)! W
(Y y b : [ ! 11 thwRr-AD)! !
I InS(maX)_’l |F_4ns(m|n.) :_ﬁ|r_0ns(m|n) : : : : (05 toye-10)ns(min) |
I

ALE VA I : | VAR

] I 1 i ] I 1 th(BCLK-WR) | I

ta ;

o | | Jlecucu | LB, |
WR, WRL + + —\ I I 1 ; H
o, ’ ] ] ] I I I ] ]
WRH 1 1 1 \|\ 1 1 1 / | |

I I I ] ] [ I I

I
Measuring conditions n: g EWEen g wa?:s;
when 3 waits

* Vec1= \ec2 =5V
¢ Input timing voltage: M\ = 0.8V, \H =2.0V
¢ Qutput timing voltage: \bL = 0.4V, \bH =2.4V

Figure 5.17 Timing Diagram
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M16C/64A Group 5. Electrical Characteristics

Veer=Vee2 =3V
Table 5.39  Electrical Characteristics (2)
R5F364A6NFA, R5F364A6NFB, R5F364A6DFA, R5F364A6DFB,

R5F364AENFA, R5F364AENFB, R5F364AEDFA, R5F364AEDFB

Vee1=Vee2=2.7103.3V,Vgg =0V at Ty, =—20°C to 85°C/-40°C to 85°C, fgcLk) = 25 MHz unless otherwise specified.
Standard

Symbol Parameter Measuring Condition Min | Typ. | Max. Unit

lcc Power supply current|High-speed mode  |fgcLk) = 25 MHz
XIN = 4.2 MHz (square wave), PLL multiplied by 6 20.0 mA
In single-chip, mode, 125 kHz on-chip oscillator stopped
the output pin are fiecLi) = 25 MHz, A/D conversion
open and other pins XIN = 4.2 MHz (square wave), PLL multiplied by 6 20.7 mA
are Vg 125 kHz on-chip oscillator stopped
f(BCLK) =20 MHz

XIN =20 MHz (square wave) 16.0 mA
125 kHz on-chip oscillator stopped
125 kHz on-chip Main clock stopped

oscillator mode 125 kHz on-chip oscillator on, no division 450.0 pA
FMR22 =1 (slow read mode)
Low-power mode  |figcLk) = 32 MHz

In low-power mode

FMR 22 =FMR23 =1

On flash memory (1)

f(BCLK) =32 MHz

In low-power mode 40.0 A
On RAM (D)

Wait mode Main clock stopped

125 kHz on-chip oscillator on

Peripheral clock operating

Topr = 25°C

fcLk) = 32 MHz (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 facLk) = 10 MHz, PM17 = 1 (one wait)
memory program  |Veeq = 3.0 V

During flash fcLk) = 10 MHz, PM17 = 1 (one wait)
memory erase Veer =3.0V

160.0 pA

20.0 pA

8.0 pA

40 pA

1.6 pA

20.0 mA

30.0 mA

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

Table 5.47 Timer A Input (Two-Phase Pulse Input in Event Counter Mode)

Standard .
Symbol Parameter - Unit
Min. Max.
tera) TAIIN input cycle time 2 us
tsu(TAIN-TAOUT) TAIOUT input setup time 500 ns
Lsu(TAOUT-TAIN) TAIIN input setup time 500 ns
Two-phase pulse input in event counter mode
te(tA)
- / \
TAIIN input / A
{su(TAIN-TAOUT) tsu(TAIN-TAOUT)
fsu(TAOUT-TAIN)
TAIOUT input /
tsu(TAOUT-TAIN)

Figure 5.21 Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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M16C/64A Group 5. Electrical Characteristics

Veer = Ve =3V
Timing Requirements
(Vecr =Veec2 =3V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.3.2.7  Multi-master I2C-bus

Table 5.53  Multi-master 12C-bus

Standard Clock Mode Fast-mode .

Symbol Parameter i Mo Y. Max. Unit
tRUE Bus free time 4.7 13 us
tHD:sTA Hold time in start condition 4.0 0.6 us
tLow Hold time in SCL clock 0 status 4.7 13 us
tr SCL, SDA signals’ rising time 1000 20+0.1Cb 300 ns
tHD:DAT Data hold time 0 0 0.9 us
tHIGH Hold time in SCL clock 1 status 4.0 0.6 us
fe SCL, SDA signals’ falling time 300 20+0.1Cb 300 ns
tsu:DAT Data setup time 250 100 ns
tsu:sTA Setup time in restart condition 4.7 0.6 us
tsu:sTO Stop condition setup time 4.0 0.6 us

"

y--—----pkr--1

LA\

tHD:STA tsu;sTO

BU

SCL

A1 A

tHD;STA tHD:DAT  tHIGH tsu:DAT

Figure 5.25 Multi-master 12C-bus
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M16C/64A Group 5. Electrical Characteristics

Vec1=Vee2=3V

5.3.4 Switching Characteristics (Memory Expansion Mode and Microprocessor
Mode)

(Vee1=Vee2 =3V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.34.1 In No Wait State Setting

Table 5.55 Memory Expansion and Microprocessor Modes (in No Wait State Setting)

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
td(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
td(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
0.5x10° _ 4o1ns) facLk) is 12.5 MHz or less.
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
feeLk)
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 - VOLNCCZ) DBi ﬂ
by a circuit of the right figure. C
For example, when Vg, = 0.2V, C =30 pF, R=1kQ, ;I/;
hold time of output low level is
t=-30pF x 1 kQ x In(1 - 0'2VCC2/VCC2)
=6.7ns.
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M16C/64A Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vee1=Veez = 3V
(in no wait state setting)
Read timing
I I I I
: : I I : I I |
o N /[
| laeclk-cs) ' thecLk-cs)! ! : : :
H_ﬁ30ns(ma><) | H_,[Ons(mm) | | | | |
. | ! " I I
s ) A ) — /]
ke feye ! ¥ l ! l l l
| | ] | | | | |
1 | | | | | | |
1 | I I | | | ]
i ' : : ' : : |
| ldBcLk-AD)] I th(BCLK-AD)] | I I i
ADI H—H30ns(max) | k_JOns(mln) I | I ! |
I T T T T T T T t
it I | I I | I I I
BhE i tdx | h(BOLK-ALE) L.l 'X : | X | : X |
BCLK-ALE .
L_zé’s(max) _)’: -4ns(min.) : : ﬂ_gjrgst(Dm@?hl : : : :
11 I
1 td(BCLK RD) } I 1 th(BCLK-RD) | | I I |
Ty T | : : |
_ Il I
RD : : | | : I | :
! tac1(RD-DB) | = : ' : ! !
(05 % teyc-60)ns(max.) ﬂ_.: Lo | : | | |
. | Hiz | . : : ' i
1 tsu(DB-RD) H—o—bﬂ—HIh(RD DB) | : I | |
. 50ns(min.) | " lons(min,) . : : :
Write timing
I I ! I I I !
BCLK
c tdBCLK-CS) | 1 | ' thcLk-cs | :
I 30ns(max.) : : | : |Or(1$(min-) ): : 1
) I I ! T | !
. ™\ I I ! o t T
CSi Y ! ! ! : ),/ i i :
I I
L foye, ) I b : l I
I | g : [ ' [ :
! : : ! ! l l !
I I I ! | th(BCLK-AD) ! I !
L e ! ! L_ciés(m.n) " i !
o o | i : = | | !
BOE : I I ! : X ! I !
BHE | i - 1 - T -
| O 1 i) oo 1 | ! |
:4—’{ — e : H(O.SXtcyc-lo)ns;(min.) | i !
ALE ! : : 3 ! | i |
| T t
: : |td(BCLK-WR): | :m(BCLK_WR) : : : I
L d | 30ns(max.) |<—>: —>: |« Ons(min)" | | | :
WR, WRL,— ; — i ; l : T
WRH | L | | | |
: t ! tzgr?sc(rlalg;(t))s): : | teCLK.DB) ! !
: : s H : :: r_,} ns(min.) | ! :
oB  —t-———= e + .. e ——— -
| | B K | | |
! ! ' Twoswr)  twros)' ' ' '
(0.5 x tcyc-40)ns(min.) (0.5 x teyc-10)ns(min.)
— 1
teye =
fieCLK)
Measuring conditions
* Vcc1=\Wec2=3V
¢ Input timing voltage: ML =0.6 V, \H =2.4V
¢ Qutput timing voltage: \bL = 1.5V, \by =15V

Figure 5.28 Timing Diagram

R0O1DS0032EJ0200 Rev.2.00
Feb 07, 2011

RENESAS

Page 83 of 88



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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