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M16C/64A Group

1. Overview

1.3 Prod

uct List

Table 1.3 lists product information. Figure 1.1 shows the Part No., with Memory Size and Package, and
Figure 1.2 shows the Marking Diagram (Top View).

Table 1.3 Product List As of December 2010
ROM Capacity RAM

Part No. PRr(())g'\r/la:an Pé%gh;a;n Data flash | Capacity Package Code Remarks
R5F364A6NFA 128 KB 16 KB 4KB 12KB |PRQP0100JD-B | Operating
R5F364A6NFB x 2 blocks PLQPO100KB-A fgrgf’cegtggc
R5F364A6DFA PRQP0100JD-B | Operating
R5F364A6DFB PLQPO100KB-A figl‘gitggic
R5F364AENFA 256 KB 16 KB 4 KB 20KB | PRQP0100JD-B | Operating
R5F364AENFB x 2 blocks PLQPO100KB-A fgrgo‘fiitggic
R5F364AEDFA PRQP0100JD-B | Operating
R5F364AEDFB PLQPO100KB-A firgfc’f;‘gtggic
R5F364AKNFA 384 KB 16 KB 4KB 31KB |PRQPO0100JD-B | Operating
R5F364AKNFB x 2 blocks PLQPO100KB-A fg?}g?;;ﬁc
R5F364AKDFA PRQP0100JD-B | Operating
R5F364AKDFB PLQPO100KB-A fig‘ff;itggic
R5F364AMNFA 512 KB 16 KB 4 KB 31KB |PRQP0100JD-B | Operating
R5F364AMNFB x 2 blocks PLQPO100KB-A fgg‘fg?égc
R5F364AMDFA PRQP0100JD-B | Operating
R5F364AMDFB PLQPO100KB-A figl‘?;itg;ic
(D): Under development
(P): Planning
Previous package codes are as follows:
PRQP0100JD-B: 100P6F-A
PLQPO100KB-A: 100P6Q-A
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M16C/64A Group 1. Overview

1.6 Pin Functions

Table 1.6 Pin Functions for the 100-Pin Package (1/3)
Signal Name Pin Name I/10 |Power Supply Description

Power supply VCC1, | i Apply 2.7 to 5.5 V to pins VCC1 and VCC2 (VCC1 > VCC2)
input VCC2, VSS and O V to the VSS pin.
Analod power This is the power supply for the A/D and D/A converters.
gp AVCC, AVSS VCC1  |Connect the AVCC pin to VCC1, and connect the AVSS pin
supply input
to VSS.
Reset input RESET | VCC1 Driving this pin low resets the MCU.

Input pin to switch processor modes. After a reset, to start
operating in single-chip mode, connect the CNVSS pin to

CNVSS CNVSS VCC1 . . L
VSS via a resistor. To start operating in microprocessor
mode, connect the pin to VCC1.
Input pin to select the data bus of the external area. The data
External data bus BYTE | vVCCel bus is 16 bits when it is low, and 8 bits when it is high. This
width select input pin must be fixed either high or low. Connect the BYTE pin to
VSS in single-chip mode.
DO to D7 1o VCC2 Inputs or output§ data (DO to D7) while accessing an
external area with a separate bus.
DS to D15 /O VCC2 Inputs or output_s data (D_8 to D15) while accessing an
external area with a 16-bit separate bus.
AO to A19 (0] VCC2 Outputs address bits A0 to A19.
A0/DO to Inputs or outputs data (DO to D7) and outputs address bits
1/0 VCC2 (AO to A7) by timesharing, while accessing an external area
A7/D7 . - -
with an 8-bit multiplexed bus.
A1/DO to Inputs or outputs data (DO to D7) and outputs address bits
1/0 VCC2 (A1 to A8) by timesharing, while accessing an external area
A8/D7 . - -
with a 16-bit multiplexed bus.
CS01t0 CS3 o VCC2 Outputs chip-select signals CS0 to CS3 to specify an

external area.

Outputs WRL, WRH, (WR, BHE), and RD signals. WRL and
_ WRH can be switched with BHE and WR.

Bus control pins *WRL, WRH, and RD selected

If the external data bus is 16 bits, data is written to an even
e S address in an external area when WRL is driven low. Data

RL/WR ) ) — "
WRH/BHE o VCC2 !s written to an_od_d ad_dress when WRH is driven low. Data
BD is read when RD is driven low.

*WR, BHE, and RD selected
Data is written to an external area when WR is driven low.
Data in an external area is read when RD is driven low. An
odd address is accessed when BHE is driven low. Select
WR, BHE, and RD when using an 8-bit external data bus.

ALE (0] VCC2 Outputs an ALE signal to latch the address.
PR HOLD input is unavailable. Connect the HOLD pin to VCC2

HOLD | VCC2 . ;
via a resistor (pull-up).

HLDA (0] VCC2 In a hold state, HLDA outputs a low-level signal.

BDY | VCC2 The MCU bus is placed in a wait state while the RDY pin is
driven low.

Power supply: VCC2 is used to supply power to the external bus associated pins. The dual power supply configuration
allows VCC2 to interface at a different voltage than VCC1.
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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 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 4. Special Function Registers (SFRs)

Table 4.12 SFR Information (12) @

Address Register Symbol Reset Value
0300h |Timer B3/B4/B5 Count Start Flag TBSR 000X XXXXb
0301h
0302h ) ) XXh
0303h Timer Al-1 Register TA1l <X
0304h ) . XXh
0305h Timer A2-1 Register TA21 XN
0306h ) . XXh
0307h Timer A4-1 Register TA41 <Xh
0308h |Three-Phase PWM Control Register 0 INVCO 00h
0309h |Three-Phase PWM Control Register 1 INVC1 00h
030Ah | Three-Phase Output Buffer Register O IDBO XX11 1111b
030Bh | Three-Phase Output Buffer Register 1 IDB1 XX11 1111b
030Ch |Dead Time Timer DTT XXh
030Dh | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XXh
030Eh |Position-Data-Retain Function Control Register PDRF XXXX 0000b
030Fh
0310h i . XXh
0311h Timer B3 Register TB3 <Xh
0312h ) . XXh
0313h Timer B4 Register TB4 XN
0314h ) . XXh
0315h Timer B5 Register TB5 <Xh
0316h
0317h
0318h |Port Function Control Register PFCR 0011 1111b
0319h
031Ah
031Bh |Timer B3 Mode Register TB3MR 00XX 0000b
031Ch |Timer B4 Mode Register TB4AMR 00XX 0000b
031Dh |Timer B5 Mode Register TB5MR 00XX 0000b
031Eh
031Fh
0320h |Count Start Flag TABSR 00h
0321h
0322h |One-Shot Start Flag ONSF 00h
0323h | Trigger Select Register TRGSR 00h
0324h |Increment/Decrement Flag UDF 00h
0325h
0326h i . XXh
0327h Timer AO Register TAO <Xh
0328h i . XXh
0329h Timer Al Register TA1 <Xh
032Ah i . XXh
032Bh Timer A2 Register TA2 <Xh
032Ch ) ) XXh
032Dh Timer A3 Register TA3 XN
032Eh ) . XXh
032Fh Timer A4 Register TA4 XN

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 4.15 SFR Information (15) (1)

Address Register Symbol Reset Value
0390h |DMAZ2 Source Select Register DM2SL 00h
0391h
0392h |DMAS3 Source Select Register DM3SL 00h
0393h
0394h
0395h
0396h
0397h
0398h |DMAO Source Select Register DMOSL 00h
039%h
039Ah |DMAL Source Select Register DM1SL 00h
039Bh
039Ch
039Dh
039Eh
039Fh
03A0h
03A1h
03A2h |Open-Circuit Detection Assist Function Register AINRST XX00 XXXXb
03A3h
03A4h
03A5h
03A6h
03A7h
03A8h
03A%h
03AAh
03ABh
03ACh
03ADh
03AEh
03AFh
03B0Oh
03B1h
03B2h
03B3h
ggggﬂ SFR Snoop Address Register CRCSAR Eg))(())(( ))((;)):))((E
03B6h |CRC Mode Register CRCMR OXXX XXX0b
03B7h
03B8h
03B%h
03BAh
03BBh
gz:g: CRC Data Register CRCD iia
03BEh |CRC Input Register CRCIN XXh
03BFh

X: Undefined

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

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

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

Vcc1=Vec2=5V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

RD =
(Separate bus) \ / ;

WR, WRL, WRH J————
(Separate bus) \ / 7
RD /T T T
(Multiplexed bus) \ /
WRWRLWRH
) /

(Multiplexed bus) \ /
RDY input

fsu(RDY-BCLK) «——»| h(BCLK-RDY)

Measuring conditions

* Vcci=VMec2=5V

* Input timing voltage: ML =1.0V, (4 =4.0V

* Qutput timing voltage: \bL =2.5V,\by =25V

Figure 5.13 Timing Diagram
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M16C/64A Group

5. Electrical Characteristics

(in no wait state setting)

Read timing

Memory Expansion Mode and Microprocessor Mode

Vee1= Vec2 =5V

ALE I

Write timing

BCLK

§ns(max) _’[
]
|
1

tdéBCLK RD)I
| 25ns(max.) l I

I
I fsu(DB-RD) 4———1>#—>ith(RD-DB) | |
' 40ns(min.) !

tBCLK-CS) |
25ns(max) :

BCLK m
ek cs1 ' th(BCLK -cs), : | | |
125ns(max.) lons(min) | | I | |
_ I ' e 1 t | | /—'—
CSi : ‘{ . I |/ i | \ I I :
L teye >! : : : : :
| ! ! | ! ! |
| I I | I I |
| [ [ | ! ' '
' | | ' | | '
' taeolk- -AD)| I th(BCLK-AD)I | I I :
ﬁ—HZSns(max) | Q_JI ns(min.) | [ ! ! !
ADi - ’ ’ ! : : i
o I I I I
BHE ! X ; IX - : X ; LA !
! Td(BCLK -ALE) bl e th(rp-AD) ! : | |
I I
: I
| I

: : © Ons(min.) |
11
11

lons(min.) *

th(BCLK-CS)I

feCLK)

Measuring conditions
* Vec1=Wecz2 =5V

I
I
| I l I
l < ! : i L. _10ns(min.) : : i
csi L\ I I ! L | | |
] I T T | [] I |
L feye) J l b i i I
i‘ | el | | | 1 |
I I I ! 1 ! | !
I I I : i ! I :
: td(Bc(LK-A)D)' : | ! th(B(CLK)AD) | : |
25ns(max. | Ps min | | |
ADi ) i i : : I ;
BHE | I I ! : X ' | !
I I th(BCLK-ALE le——1 | ! |
'g%%nlﬁgxﬁl'a ! 4(nS(mln) ! I ThwraD) | | | I
:'_’l — "_ : : : (O.SXtcyc-lo)ris(min.) | | :
ALE L ! { : il ! ! ! i
P I ' taseLk-wRy)| | th(BCLK-WR) | ! T ;
I I I -WR) |
! : 25ns(max.) r—ﬂl —;Il [« Ons(min.) ! : : !
WR, WRL, 1 ] ] : ) 1 : ] :
WRO I
WRH ! ! Lo ! ! ! ! |
| | | leCLKDB)I | i theEcik-os)! | !
: : h_’[AOns(max) i k_,IOns(mln) I : I
Hi-Z Tt |
DBi —t————- :—'————J-—{ il ———t-———- l—————T—
R
! ! | h—lm—|—> ' : [

] .
: td(DB-WR) thwrDB)'
(0.5 x tgyc-40)ns(min.) (0.5 x tyc - 10)ns(min.)

¢ Input timing voltage: ML = 0.8V, \H =2.0V
* Output timing voltage: \bL = 0.4V, \by =2.4V

Figure 5.15 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

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

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)

5.3.3 Timing Requirements (Memory Expansion Mode and Microprocessor
Mode)

Table 5.54 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 wait) (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 50 ns
tsu(RDY-BCLK) RDY input setup time 85 ns
th(RD-DB) Data input hold time 0 ns
th(BCLK—RDY) RDY input hold time 0 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
05x10" 60[ns]
fecLk)

2. Calculated according to the BCLK frequency as follows:

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

9
n-05)x10° _ 60[ns] nis 2 for 2 waits setting, 3 for 3 waits setting.
f(BCLK)
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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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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
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REVISION HISTORY ‘

M16C/64A Group Datasheet

Description
Rev. Date
Page | Summary
2.00 Feb 07,2011 |[Address Space
18 Figure 3.2 Memory Map:
» Added the address of 384 KB version.
» Added note 1 and 3 to the reserved areas.
Special Function Registers (SFRs)
20 Table 4.1 SFR Information (1) (4:
* Deleted “the VCR1 register, the VCR2 register” from note 2.
* Deleted notes 5 to 6 and added note 5.
21 Table 4.2 SFR Information (2) (1): Deleted notes 2 to 7 and added note 2.
38 4.2.1 Register Settings: Added the description regarding read-modify-write instructions.
39 Table 4.20 Read-Modify-Write Instructions: Added.
Electrical Characteristics
40 Table 5.1 Absolute Maximum Ratings:
Added a row for the data area value to Top, (Flash program erase).
41 Table 5.2 Recommended Operating Conditions (1/3):
Added rows for the CEC value to V1, Veeo, Vin, and V.
45 Table 5.9 Flash Memory (Program ROM 1, 2) Electrical Characteristics:
Added a condition to the Read voltage row.
48 Table 5.14 Power-On Reset Circuit:
* Added the tyyor) row.
» Added the last line in note 1.
48 Figure 5.3 Power-On Reset Circuit Electrical Characteristics: Deleted note 2.
52 Table 5.18 Electrical Characteristics (2) (1): Added “ZP, IDU, IDV, IDW" to the V1,-V1. row.
54 Table 5.20 Electrical Characteristics (4): Added new part numbers above the table.
60, 78 |Table 5.33 and Table 5.53 Multi-master 12C-bus: Added.
61 Table 5.34 Memory Expansion Mode and Microprocessor Mode:
Changed RDY input setup time from 30.
61 to 68, |Table 5.34 to Table 5.37 and Table 5.54 to Table 5.57 Memory Expansion Mode and
79 to 86 |Microprocessor Mode:
Deleted the following:
* HOLD input setup time
* HOLD input hold time
» HLDA output delay time
62,80 |Figure 5.13 and Figure 5.26 Timing Diagram:
Deleted lower figure (Common to wait state and no wait state settings).
70 Table 5.38 Electrical Characteristics (1) (4):
* Added rows for the CEC value to Leakage current in powered-off state, V.-V, and
VOL.
* Added “ZP, IDU, IDV, IDW" to the V1,-V1. row.
71 Table 5.39 Electrical Characteristics (2): Changed “VCC1 =5.0 V" to "VCC1 = 3.0 V" in the
During flash memory program and During flash memory erase rows.
72 Table 5.40 Electrical Characteristics (3):
» Added new part numbers above the table.
» Changed “VCC1 = 5.0 V" to "VCC1 = 3.0 V" in the During flash memory program and
During flash memory erase rows.
79 Table 5.54 Memory Expansion Mode and Microprocessor Mode:
Changed RDY input setup time from 40.

All trademarks and registered trademarks are the property of their respective owners.

IEBus is a registered trademark of NEC Electronics Corporation.
HDMI and High-Definition Multimedia Interface are registered trademarks of HDMI Licensing, LLC.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes
on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
Genera Precautionsin the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LSI, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LSl is not guaranteed if they are
accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




