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M16C/64A Group

1. Overview

Table 1.2 Specifications for the 100-Pin Package (2/2)
Item Function Description
16-bit timer x 5
Timer mode, event counter mode, one-shot timer mode, pulse width
) modulation (PWM) mode
Timer A . .
Event counter two-phase pulse signal processing (two-phase encoder
input) x 3
Programmable output mode x 3
16-bit timer x 6
Timer B Timer mode, event counter mode, pulse period measurement mode,
pulse width measurement mode
Timers Three-phase motor control * Three-phase inverter control (timer A1, timer A2, timer A4, timer B2)
timer functions * On-chip dead time timer
Real-time clock Count: seconds, minutes, hours, days of the week
PWM function 8 bits x 2
® 2 circuits
* 4 wave pattern matchings (differentiate wave pattern for headers, data
Remote control signal receiver | 0, data 1, and special data)
* 6-byte receive buffer (1 circuit only)
* Operating frequency of 32 kHz
. UARTO to UART2, UARTS to Clock synchronous/asyhchronous x 6 channels
Serial UART7 I2C-bus, IEBus, special mode 2
Interface SIM (UART2)
S1/03, SI/04 Clock synchronization only x 2 channels

Multi-master 12C-bus Interface

1 channel

CEC Functions )

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

A/D Converter

10-bit resolution x 26 channels, including sample and hold function
Conversion time: 1.72 us

D/A Converter

8-bit resolution x 2 circuits

CRC Calculator

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

Flash Memory

* Program and erase power supply voltage: 2.7t0 5.5V

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

Debug Functions

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

Operation Frequency/Supply Voltage

25 MHz/VCC1 =2.7t0 5.5V, VCC2 = 2.7 V to VCC1

Current Consumption

Described in Electrical Characteristics

Operating Temperature

-20°C to 85°C, -40°C to 85°C ()

Package

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

Notes:

1. See Table 1.3 “Product List” for the operating temperature.

2.

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

registered trademarks of HDMI Licensing, LLC.
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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

1. Overview

1.4

Figure 1.

Block Diagram

3 shows block diagram.

8

- 1

Js

- 1

<>

| PortPO | | PortP1 | | PortP2 | | PortP3 | | PortP4 | | PortP5 |

VCC2 ports

Internal peripheral functions

Timer (16 bit)

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

Three-phase motor control
circuit

Real-time clock

PWM function (8 bit x 2)

Remote control signal
receiver (2 circuits)

Watchdog timer

UART or
clock synchronous serial 1/0
(6 channels)

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

Multi-master 12C-bus interface
(1 channel)

System clock generator

XIN-XOUT
XCIN-XCOUT
PLL frequency synthesizer
On-chip oscillator (125 kHz)

DMAC (4 channels)

CEC function

CRC calculator
(CRC-CCITT or CRC-16)

Voltage detector

Power-on reset

On-chip debugger

(15 bit)
A/D converter ; Memor
/ . M1 ri P r y
(10-bit resolution x 26 6C/60 Series CPU core
channels) Ron T RoL ROM @
D/A converter RIH R2 RIL
(8-hit resolution x 2 R3 ISP RAM @
circuits) | INTB |
A0
AL o PC |
FB | FLG Multiplier
VCC1 ports
| PortP10 || PortP9 || PortP8 || PortP7 || PortP6 |

Notes

L S
A

i 8
1. ROM size depends on MCU type.
2. RAM size depends on MCU type.

A
is

A
i8

Figure 1.3

Block Diagram for the 100-Pin Package
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M16C/64A Group 1. Overview
Table 1.4 Pin Names for the 100-Pin Package (1/2)
Pin No. 1/0 Pin for Peripheral Function Bus Control
Control Pin| Port . - A/D converter, .
FA | FB Interrupt Timer Serial interface Pin
D/A converter
1 99 P9 6 SOuUT4 ANEX1
2 | 100 P9 5 CLK4 ANEXO
3 1 P9 4 TB4IN/PWM1 DA1
4 2 P9 3 TB3IN/PWMO DAO
5 3 P9 2 TB2IN/PMCO SOUT3
6 4 P9 1 TB1IN/PMC1 SIN3
7 5 P9 0 TBOIN CLK3
8 6 BYTE
9 7 CNVSS
10 8 XCIN P8_7
1] 9 XCOUT | P8_6
12 | 10 RESET
13| 11 XOouT
14 | 12 VSS
15 | 13 XIN
16 | 14 VCC1
17 | 15 P8 5| NMI SD CEC
18 | 16 P8 4 INT2 ZP
19 | 17 P8_3 | INTT
20 | 18 P8_2 | INTO
21 | 19 P8_1 TA4IN/U CTS5/RTS5
22 | 20 P8 0 TA40UT/U RXD5/SCL5
23| 21 P7_7 TAS3IN CLK5
24 | 22 P7_6 TA30UT TXD5/SDA5S
25 | 23 P75 TA2IN/W
26 | 24 P7_4 TA20UT/W
27 | 25 P7_3 TALINV CTS2/RTS2
28 | 26 P7_2 TALOUT/V CLK2
29 | 27 P7_1 TAOIN/TB5IN RXD2/SCL2/SCLMM
30| 28 P70 TAOOUT TXD2/SDA2/SDAMM
31| 29 P6_7 TXD1/SDA1
32| 30 P6 6 RXD1/SCL1
33 [ 31 P6_5 CLK1
34 | 32 PG 4 CTS1/RTS1/CTS0O
- /CLKS1
35| 33 P6 3 TXDO/SDAO
36 | 34 P6_2 RXDO/SCLO
37| 35 P6_1 CLKO
38 | 36 P6 0 RTCOUT CTSO/RTSO
39 | 37 | CLKOUT | P5 7 RDY
40 | 38 P5_6 ALE
41 | 39 P5_5 HOLD
42 | 40 P5_4 HLDA
43 | 41 P5 3 BCLK
44 | 42 P5_2 RD
45 | 43 P5_1 WRH/BHE
46 | 44 P5 0 WRL/WR
47 | 45 P4_7 PWM1 TXD7/SDA7 CS3
48 | 46 P4_6 PWMO RXD7/SCL7 Cs2
49 | 47 P4 5 CLK7 CS1
50 | 48 P4_4 CTS7/RTS7 CS0
R0O1DS0032EJ0200 Rev.2.00 RENESAS Page 9 of 88
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M16C/64A Group 1. Overview

Table 1.7 Pin Functions for the 100-Pin Package (2/3)

Power

Signal Name Pin Name I/0 Supply Description
Main clock input XIN | VCC1 (/O for the main clock oscillator. Connect a ceramic resonator
or crystal between pins XIN and XOUT. () Input an external
Main clock output XOUT O | vCC1 |clock to XIN pin and leave XOUT pin open.
Sub clock input XCIN I | VCC1 [(I/O for a sub clock oscillator. Connect a crystal between XCIN
pin and XCOUT pin. 3 Input an external clock to XCIN pin and

Sub clock output XCOoUT O | VCC1 |leave XCOUT pin open.
BCLK output BCLK O | VCC2 |Outputs the BCLK signal.
Clock output CLKOUT O | VCC2 |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.

INT3 to INT7 I | vCC2
NMI interrupt input NMI | VCC1 |Input for the NMI interrupt.
il;%)l/nlnput Interrupt KIO to KI3 I | VCC1 |Input for the key input interrupt.

TAOOUT to /o | veel I/O for timers AO to A4 (TAOOUT is N-channel open drain
TA40OUT output).
Timer A TAOIN to TA4IN | | | VCC1 [Input for timers AO to A4.
ZP | VCC1 |Input for Z-phase.
Timer B TBOIN to TB5IN | | VCC1 |Input for timers BO to B5.
U, U V,V,W,W| O | VCC1 |Output for the three-phase motor control timer.

Three-phase motor oy -
control timer SD | VCC1 |Forced cutoff input.

IDU, IDV, IDW | VCC2 |Input for the position data.
Real-time clock output RTCOUT O | VCC1 |Output for the real-time clock.

VCC1,

PWM output PWMO, PWM1 VCC2 PWM output.
Remote control signal PMCO, PMC1 | VCC1 |Input for the remote control signal receiver.

receiver input

CTSO0to CTS2,

— | VCC1
CTS5 Input pins to control data transmission.
CTSe6, CTS7 I | vCC2
RTSO to RTS2, o | veer . .
RTS5 Output pins to control data reception.
RTS6, RTS7 O | vce2
CLKO to CLK2,
Serial interface CLK5 /o | vCC1 . .
UARTO to UART2, Transmit/receive clock I/O.
RXDO to RXD2
’ | VCC1
RXD5 Serial data input.
RXD6, RXD7 | VCC2
TXDO to TXD2
| O | vCcC1
TXD5 Serial data output. (2)
TXD6, TXD7 O | vCC2
CLKS1 O | VCC1 |Output for the transmit/receive clock multiple-pin output function.
Notes:

1. Contact the manufacturer of crystal/ceramic resonator regarding the oscillation characteristics.
2. TXD2, SDA2, and SCL2 are N-channel open drain output pins. TXDi (i =0, 1, 5 to 7), SDAI, and SCLi can be
selected as CMOS output pins or N-channel open drain output pins.
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M16C/64A Group

1. Overview

Table 1.8 Pin Functions for the 100-Pin Package (3/3)
Signal Name Pin Name 1/0 Power Description
Supply
SDAO to SDA2
’ /0 VCC1
UARTO to SDA5 Serial data I/O.
UARTZ2, SDA6, SDA7 | 10 VCC2
UART5 to
UART?7 SCLO to SCL2, /o vCel
12C mode SCL5 Transmit/receive clock 1/O.
SCL6, SCL7 I/0 VCC2
Serial CLK3, CLK4 I/0 VCC1 Transmit/receive clock 1/O.
interface SIN3, SIN4 | VCC1 Serial data input.
SI/O3, SII04 ['soyTs, souTa| ©O VCC1 |Serial data output.
Multi-master SDAMM 110 VCC1 |Serial data I/O (N-channel open drain output).
12C-bus
interface SCLMM 1/0 VCC1 Transmit/receive clock I/O (N-channel open drain output).
CEC /O CEC 110 VCC1 CEC 1/0O (N-channel open drain output).
Referenpe VREF | VCC1 Reference voltage input for the A/D and D/A converters.
voltage input
ANO to AN7 | VCC1
ANO_0to ANO_7 Analog input.
AD AN2 Oto AN2 7| veez
converter - - -
ADTRG | VCC1 External trigger input.
ANEXO0, ANEX1 | VCC1 Extended analog input.
DIA DAO, DA1 (@] VCC1 Output for the D/A converter.
converter
PO_Oto PO_7
P1 OtoP1_7 8-bit CMOS 1/O ports. A direction register determines whether
P2 _0toP2_7 /O VCC2 each pin is used as an input port or an output port. A pull-up
P3_0to P3_7 resistor may be enabled or disabled for input ports in 4-bit
P4 Oto P4 7 units.
1/10 ports P5_0 to P5_7
P6_0toP6_7 8-bit I/O ports having equivalent functions to PO. However,
P7_0to P7_7 .
- - P7_0, P7_1, and P8_5 are N-channel open drain output ports.
P8_0to P8 7 /0 VCC1 ) ) : . .
No pull-up resistor is provided. P8_5 is an input port for
P9_0toP9_7 verifying the NMI pin level and shares a pin with NMI
P10 Oto P10 7 g P P :
R0O1DS0032EJ0200 Rev.2.00 .ZENESAS Page 13 of 88
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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)

4. Special Function Registers (SFRs)

4.1 SFRs
An SFR is a control register for a peripheral function.
Table 4.1 SFR Information (1) @)
Address Register Symbol Reset Value
0000h
0001h
0002h
0003h
0000 0000b
0004h |Processor Mode Register 0 PMO (CN(\)/;)% p())l(;lﬁblow)
(CNVSS pin is high) (2
0005h |Processor Mode Register 1 PM1 0000 1000b
0006h |System Clock Control Register 0 CMO 0100 1000b
0007h |System Clock Control Register 1 CM1 0010 0000b
0008h | Chip Select Control Register CSR 01h
000%h
000Ah |Protect Register PRCR 00h
000Bh |Data Bank Register DBR 00h
000Ch |Oscillation Stop Detection Register CM2 0X00 0010b 3
000Dh
000Eh
000Fh
0010h |Program 2 Area Control Register PRG2C XXXX XX00b
0011h
0012h |Peripheral Clock Select Register PCLKR 0000 0011b
0013h
0014h
0015h |Clock Prescaler Reset Flag CPSRF OXXX XXXXb
0016h
0017h
0018h |Reset Source Determine Register RSTFR XX00 001Xb
(hardware reset) (4)
0019h |Voltage Detector 2 Flag Register VCR1 0000 1000b ®)
001Ah |Voltage Detector Operation Enable Register VCR2 00h (5
001Bh |Chip Select Expansion Control Register CSE 00h
001Ch |PLL Control Register 0 PLCO 0X01 X010b
001Dh
001Eh |Processor Mode Register 2 PM2 XX00 0X01b
001Fh
X: Undefined
Notes:

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

2. Software reset, watchdog timer reset, oscillator stop detect reset, voltage monitor 1 reset, and voltage monitor 2 reset
do not affect the following bits: bits PMO1 and PMOO in the PMO register.

3.  Oscillator stop detect reset does not affect bits CM20, CM21, and CM27.

The state of bits in the RSTFR register depends on the reset type.

5. This is the reset value after hardware reset. Refer to the explanation of each register for details.

&
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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 4.16 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

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

Vee1=Vee2=5V

Table 5.19  Electrical Characteristics (3)
R5F364A6NFA, R5F364A6NFB, R5F364A6DFA, R5F364A6DFB,
R5F364AENFA, R5F364AENFB, R5F364AEDFA, R5F364AEDFB
Vee1=Veez=4.2105.5V,Vgg=0Vat Ty, =-20°Ct0 85°C/-40°Ct085°C, figc| k) = 25 MHz unless otherwise specified.
Standard

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

lec Power supply current| High-speed mode |ficik) =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 fcLk) =25 MHz, A/D conversion
open and other pins XIN = 4.2 MHz (square wave), PLL multiplied by 6 20.7 mA
are Vss 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 500.0 pA
FMR22 =1 (slow read mode)
Low-power mode |fgcLk) = 32 kHz

In low-power mode

FMR22 =FMR23 =1

On flash memory ()

f(BCLK) =32 kHz

In low-power mode 45.0 pA
On RAM (1)

Wait mode Main clock stopped

125 kHz on-chip oscillator on

Peripheral clock operating

Topr = 25°C

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

Topr = 25°C

fcLk) = 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 fecLk) = 10 MHz, PM17 = 1 (one wait)
memory program |V, =5.0 V

During flash fcLk) = 10 MHz, PM17 = 1 (one wait)
memory erase Vee1 =5.0V

160.0 pA

20.0 pA

11.0 pA

6.0 pA

1.7 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

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)

5.2.2.7  Multi-master 12C-bus
Table 5.33  Multi-master 12C-bus
Standard Clock Mode Fast-mode .
Symbol Parameter Y. Mo i, Max. Unit
tRUE Bus free time 4.7 1.3 us
tHD:sTA Hold time in start condition 4.0 0.6 us
tLow Hold time in SCL clock 0 status 4.7 1.3 us
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

SDA i [ \ >< ><
Ik T  —
BUR
B tr Sllete |
— N —

st ¢ /
4 I
i- ) 4—»‘

tHD;STA tHD;DAT  tHIGH tsu;DAT tsu:sTA
Figure 5.12 Multi-master I12C-bus
R0O1DS0032EJ0200 Rev.2.00 RENESAS Page 60 of 88

Feb 07, 2011



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)

5.2.3 Timing Requirements (Memory Expansion Mode and Microprocessor
Mode)

Table 5.34 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
tac2(RD-DB) Data input access time (for setting with 1 to 3 waits) (Note 2) ns
tac3(RD-DB) Data input access time (when accessing multiplex bus area) (Note 3) ns
tsu(DB-RD) Data input setup time 40 ns
tsu(RDY-BCLK) RDY input setup time 80 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
0.5x 10 — 45[ns]
fecLk)

2. Calculated according to the BCLK frequency as follows:

9
N +fO.5 x10 _ 45[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-0.5) x 10 —45[ns] nis 2 for 2 waits setting, and 3 for 3 waits setting.
f(BCLK)
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M16C/64A Group 5. Electrical Characteristics

Vece1= Vecz =5V

Memory Expansion Mode and Microprocessor Mode
(in 1 to 3 waits setting and when accessing external area)

Read timing

| ! |
BCLK

I tdBcLk-cs)
! 125ns(max.) |
i

: th(BCLK-CS)
h_’t')ns(min.)

)

/

g
1

Y ————

|
:
|
feyc !
|
|
|

) )
| | |
I : I
| 1 t
I | I
t | |
I | I
| | |
| : I :
l ' | .
td(BCLK-AD) ! : th(BCLK-AD) : :
25ns(max.) | | | 10ns(min.) | |
. ' I | H | 1 |
ADi T ! ! T T T
AU | I | ! | I |
BHE : td{§CLK-ALE : : 0 = '}S— i !
| 15ns(mene) ) | th(BCLK-ALE)| | th(RD-AD) | | | |
QN h—_4ns(m|n.) | : Ons(min.) L | :
1 | 1 11 1
e LN | | RV | |
I ! T +— T
: " tacik-RD), | . tg(BCL_K-RD): : |
| H_>:25ns(ma><.) | : - I‘_ns(mln_) : | :
| 11 }
RD ! ) | | ) | | |
: : : i ! Y : : I
I o tac2(RD-DB) ! ! o ! : :
I |
i : : I I
DBi -—:—HIZ———-i- ————— - ———— L— ——d———— E——————,L—
I
! ! ! ! e phedig on oy ! I !
tsuoB-RD) ' 'ons(min.)
40ns(min.)
Write timing

] | | ! | ! |
ST A D T U T G A
I

1

1 th@ck-cs)!

I, ,.0ons(min.
ns(min.)

I | |
I I
: | 1 : I
' i | a . :
. I I I I t
CSi : \ | | ! : / : i :
| ! T T | T 1 |
L toye | % [ Lo | l |
I I i ! i I I I
I 1 | |
1 | | | | | |
1 ! | | | | : |
: ‘td(BCLK-AD): : ! ! tg(BCL.K-AD) | , !
| 25ns(max.) : : | :‘_’i ns(min.) : : !
ADI —\! i | - , 1 | .
BHE LA | | ! ' .X : : :
:tfs(BC(LK'A)LE) i ”}BC(LK'/;LEM [ :‘W’i | | |
ns(max. -4ns(min. 1 - . | !
> — e l ! l (0.5 % toye-10)ns(min.) I : !
e L i : | | .
P! I I N I T f
I WBCLK-WR)I 'l h(ECLK-WR) I I I
| | 25ns(max.) )|<—>: — l«— ons(min.) | ! ! !
WR, WRL, — : m y : ] ] T
WRH ! ! o i | ! ! !
: | td(BCLK-DB)I : : EeL0B)! | |
: : iz :‘_NAOns(max.) : | !<->:Ons(min.) : : :
i = ; !
0B —d————= - + i e St
Tt | |
: : : I it (e I I I
: td(DB-WR) th(wR-DB)
{(n-0.5) x tcyc-40}ns(min.) (0.5 x teye-10)ns(min.)
S
feye = fieeLK)
Measuring conditions n: 1 (when 1 wait)
* Vec1= \ec2 =5V 2 (when 2 waits)
« Input timing voltage: ML = 0.8 V, \y =2.0V 3 (when 3 waits)

¢ Qutput timing voltage: \bL = 0.4V, \by =2.4V

Figure 5.16 Timing Diagram
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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

53 Electrical Characteristics (Vgc1 = Vec2 =3 V)

531 Electrical Characteristics
VCC1=VCC2=3V

Table 5.38  Electrical Characteristics (1) (1)
Vee1=Vee2=2.7103.3V,Vgg =0V at Ty, =-20°C to 85°C/-40°C to 85°C, fgci k) = 25 MHz unless otherwise specified.

. i Standard .
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
Vou High P6_0to P6_7, P7_2to P7_7, P8_0 to P8_4, loy=-1mA Veer - 05 Veer | Vv
output P8_6,P8_7,P9_0toP9_7,P10_0to P10_7
voltage PO_0toPO_7,P1 _OtoP1_7,P2_0toP2_7, lon = -1 mA Veeo—-0.5 Veeo
P3_0toP3_7,P4_0toP4_7,P5_0toP5_7
VoH High output voltage ~ XOUT HIGH POWER loy =-0.1 mA Vee1—0.5 Veer | V
LOW POWER lon =50 pA Vee1—-0.5 Veer
High output voltage  XCOUT HIGH POWER With no load applied 2.6 \Y
LOW POWER With no load applied 2.2
VoL Low output [P6_0to P6_7,P7_0to P7_7,P8_0toP8_7,P9_0to |lg . =1mA 0.5 \Y
voltage P9_7,P10_0Oto P10_7
PO_0toPO_7,P1 OtoP1_7,P2_0to P2_7, lo.=1mA 0.5
P3_0toP3_7,P4_0toP4_7,P5_0toP5_7
VoL Low output voltage ~ XOUT HIGH POWER loL=0.1 mA 0.5 \
LOW POWER loL =50 pA 0.5
Low output voltage  XCOUT HIGH POWER With no load applied 0 \%
LOW POWER With no load applied 0
V-V, |Hysteresis [HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, INTO to 0.2 1.0 \
INT7, NMI, ADTRG, CTS0 to CTS2, CTS5 to CTS7,
SCLO to SCL2, SCL5 to SCL7, SDAO to SDA2, SDAS
to SDA7, CLKO to CLK7, TAOOUT to TA4OUT, KIO to
KI3, RXDO to RXD2, RXD5 to RXD7, SIN3, SIN4, SD,
PMCO, PMC1, SCLMM, SDAMM, ZP, IDU, IDV, IDW
CEC 0.2 0.5 1.0 \Y
RESET 0.2 1.8 \
(I High input [PO_Oto PO_7,P1_0toP1_7,P2_0toP2_7, V=3V 40 | pA
current P3_0toP3_7,P4_0toP4_7,P5 0toP5_7,
P6_0to P6_7, P7_0to P7_7,P8_0to P8 7,
P9 0toP9_7,P10_0Oto P10_7
XIN, RESET, CNVSS, BYTE
- Leakage current in powered-off state CEC Vec1 =0V 1.8 | pA
I Low input (PO_OtoPO_7,P1_0toP1_7,P2 OtoP2_7, V=0V -4.0 | pA
current P3 0toP3 7,P4 OtoP4_7,P5 0toP5_7,
P6_0to P6_7, P7_0to P7_7,P8_0to P8_7,
P9 0to P9 _7,P10_0to P10_7
XIN, RESET, CNVSS, BYTE
RpuLLup |Pull-up PO_0toPO_7,P1_OtoP1_7,P2_0toP2_7, V=0V 50 80 150 | 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_0to P9_7,P10_0to P10_7
RixiN Feedback resistance XIN 3.0 MQ
Rixcin | Feedback resistance  XCIN 16 MQ
VRam RAM retention voltage In stop mode 1.8 \
Note:

1. When Ve # Vo, referto 5 Voor 3V standard depending on the voltage.
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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

Vce1=Veec2 =3V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

RD jm—————
(Separate bus) \ / ;

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

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

tsu(RDY-BCLK) ««——»| h(BCLK-RDY)

Measuring conditions

* Vcc1=Vec2=3V

* Input timing voltage: ML = 0.6 V, (4 =2.4V

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

Figure 5.26 Timing Diagram
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