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M16C/65C Group

1. Overview

Table 1.2 Specifications for the 128-Pin Package (2/2)

Iltem Function

Description

Timer A

16-bit timer x 5
Timer mode, event counter mode, one-shot timer mode, pulse width
modulation (PWM) mode
Event counter two-phase pulse signal processing (two-phase encoder
input) x 3
Programmable output mode x 3

Timer B

16-bit timer x 6
Timer mode, event counter mode, pulse period measurement mode,
pulse width measurement mode

Timers Three-phase motor control
timer functions

* Three-phase inverter control (timer A1, timer A2, timer A4, timer B2)
* On-chip dead time timer

Real-time clock

Count: seconds, minutes, hours, days of the week

PWM function

8 bits x 2

Remote control signal receiver

® 2 circuits

* 4 wave pattern matchings (differentiate wave pattern for headers, data
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/asynchronous x 6 channels

Serial I2C-bus, IEBuS, special mode 2
UART7

Interface SIM (UART2)
SI/03, SI/04 Clock synchronization only x 2 channels

Multi-master 12C-bus Interface

1 channel

CEC Functions (2

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: 2.7 to 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

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

Current Consumption

Refer to the Electrical Characteristics chapter

Operating Temperature

-20°C to 85°C, -40°C to 85°C (1)

Package

128-pin LQFP: PLQP0128KB-A (Previous package code: 128P6Q-A)

Notes:

1. See Table 1.5 “Product List (N-Version)” to Table 1.6 “Product List (D-Version)” 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/65C Group

1. Overview
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VCC2 ports

Internal peripheral functions

Timer (16 bit)

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

UART or

clock synchronous serial I/0

(6 channels)

Clock synchronous serial 1/0

(8 bit x 2 channels)

System clock generator

XIN-XOUT
XCIN-XCOUT

PLL frequency synthesizer
On-chip oscillator (125 kHz)
High-speed on-chip oscillator

Three-phase motor control
circuit

@

Multi-master 12C-bus interface

channel)

DMAC (4 channels)

Real-time clock

PWM function (8 bit x 2)

CEC function

Remote control signal
receiver (2 circuits)

Watchdog timer

CRC arithmetic circuit
(CRC-CCITT or CRC-16)

Voltage detector

Power-on reset

On-chip debugger

Notes:

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

(15 bit)
A/D converter M16C/60 Series CPU core Memory
(10-bit resolution x 26
channels) Rod T ROL ROM ®
i | R
D/A converter R2 usP
(8-bit resolution x 2 R3 ISP RAM @
circuits) | INTB |
AD | oC |
Al
FB FLG Multiplier
VCC1 ports
Port P10 || PortP9 || PortP8 || PortP7 || Port P6
A A A A A
8 8 8 8 8
A\ 4 v v \ 4 \ 4

Figure 1.4

Block Diagram for the 100-Pin Package
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M16C/65C Group

1. Overview

1.6 Pin Functions
Table 1.12  Pin Functions for the 128-Pin Package (1/3)
Signal Name Pin Name I/10  |Power Supply Description
Power supply VeCl, Apply 2.7 to 5.5 V to pins VCC1 and VCC2 (VCC1 > VCC?2),
input veee, I ) and 0 V to the VSS pin
P VSS pin-
This is the power supply for the A/D and D/A converters.
Analog_power AVCC, I VCC1 Connect the AVCC pin to VCC1, and connect the AVSS pin
supply input AVSS
to VSS.
Reset input RESET | VCC1 Driving this pin low resets the MCU.
Input pin to switch processor modes. After a reset, to start
CNVSS CNVSS VCC1 operat_lng in s!ngle-chlp mode, cor_mec;t thg CNVSS pin to
VSS via a resistor. To start operating in microprocessor
mode, connect the pin to VCCL1.
Input pin to select the data bus of the external area. The data
External data bus BYTE | VCC1 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 /O VCC2 Inputs or output_s data (DO to D7) while accessing an
external area with a separate bus.
D8 to D15 e VCC2 Inputs or output_s data (D_8 to D15) while accessing an
external area with a 16-bit separate bus.
A0 to A19 (0] VCC2 Outputs address bits A0 to A19.
AO/DO to Inputs or outputs data (DO to D7) and outputs address bits
I/0 VCC2 (A0 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
I/O VCC2 (A1 to A8) by timesharing, while accessing an external area
A8/D7 . - -
with a 16-bit multiplexed bus.
CS0t0 CS3 o VCC2 Outputs chip-select signals CSO0 to CS3 to specify an
external area.
Outputs WRL, WRH, (WR, BHE), andl_D signals. WRL and
Bus control WRH can be switchﬂwith BHE and WR.
pins * WRL, WRH, and RD selected
If the external data bus is 16 bits, data is written to an even
RS address in an external area when WRL is driven low. Data
RL/WR . ) T
T is written to an odd address when WRH is driven low. Data
RH/BHE (0] VCC2 . e
aD 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 s 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.
HOLD | VCC2 HOLD |nput is unavailable. Connect the HOLD pin to 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 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/65C Group

1. Overview

Table 1.13  Pin Functions for the 128-Pin Package (2/3)
Signal Name Pin Name I/0 Power Supply Description
Main clock input XIN I VCC1 I/0 for the main clock oscillator. Connect a ceramic
resonator or crystal between pins XIN and XOUT. (1)
Input an external clock to XIN pin and leave XOUT
Main clock output XOUT o VCCL  |pihopen. P Y
Sub clock input XCIN | VCC1 I/0 for a sub clock oscillator. Connect a crystal
between pins XCIN and XCOUT. ) Input an external
Sub clock output XCOUT 0] VCC1 clock to XCIN pin and leave XCOUT pin open.
BCLK output BCLK (0] VCC2 Outputs the BCLK signal.
Clock output CLKOUT o VCC2 ooruft:?;ts a clock with the same frequency as fC, f1, 8,
. . INTO to INT2 I VCC1 .
INT interrupt input ———— Input for the INT interrupt.
INT3 to INT7 I VCC2
NMI interrupt input NMI I VCC1 Input for the NMI interrupt.
il;f))lljtinput interrupt KIO to KI3 I VCC1 Input for the key input interrupt.
TAOOUT to /0 vCCl 1/O for timers AO to A4 (TAOOUT is N-channel open
TA40OUT drain output).
Timer A TAOIN to TA4IN | | VCC1  |Input for timers AO to A4.
ZP I VCC1 Input for Z-phase.
Timer B TBOIN to TB5IN | VCC1 Input for timers BO to B5.
UuuvVv,VwWw| o VCC1 Output for the three-phase motor control timer.
Three-phase motor o :
control timer SD I VCC1 Forced cutoff input.
IDU, IDV, IDW | VCC2 Input for the position data.
Oleat?)ll-Jttime clock RTCOUT @) VCC1 Output for the real-time clock.
PWM output PWMO, PWM1 ¢} VCC1, VCC2 |PWM output.
Remote control ; ;
signal receiver input PMCO, PMC1 I VCC1 Input for the remote control signal receiver.
CTSO0 to CTS2, | VCel . o
CTS5 Input pins to control data transmission.
CTSe, CTS7 I VCC2
RTSO to RTS2, o VCel . _
RTS5 Output pins to control data reception.
RTS6, RTS7 (¢} VCC2
o CLK%E)K%LKZ' I/0 VCC1 . )
Serial interface Transmit/receive clock 1/O.
UARTO to UART2,
UARTS t0 UARTY CLK®6, CLK7 I/0 VCC2
RXDO to RXD2
’ I VCC1
RXD5 Serial data input.
RXD6, RXD7 I VCC2
TXDO to TXD2
’ o] VCC1
TXD5 Serial data output. ()
TXD6, TXD7 o] VCC2
CLKS1 o VCCl 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/65C 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) 1)
Address Register Symbol Reset Value
0000h
0001h
0002h
0003h
0000 0000b

. (CNVSS pin is low)

0004h |Processor Mode Register 0 PMO 0000 0011b
(CNVSS pin is high)
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
0009h |External Area Recovery Cycle Control Register EWR XXXX XX00b
000Ah |Protect Register PRCR 00h
000Bh |Data Bank Register DBR 00h
000Ch |Oscillation Stop Detection Register CM2 0X00 0010b ®
000Dh
000Eh
000Fh
0010h |Program 2 Area Control Register PRG2C XXXX XX00b
0011h |External Area Wait Control Expansion Register EWC 00h
0012h |Peripheral Clock Select Register PCLKR 0000 0011b
0013h
0014h
0015h |Clock Prescaler Reset Flag CPSRF OXXX XXXXb
0016h |Peripheral Clock Stop Register 1 PCLKSTP1 OXXX XX00b
0017h
0018h |Reset Source Determine Register RSTFR (hzr)zi(\)/\?a?gi;(st:at) @
0019h |Voltage Detector 2 Flag Register VCR1 0000 1000b )
001Ah |Voltage Detector Operation Enable Register VCR2 00h (3
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 PM01 and PMOQO 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/65C 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 i . XXh
0303h Timer Al-1 Register TA11l <Xh
0304h i . XXh
0305h Timer A2-1 Register TA21 <Xh
0306h i . 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 i . XXh
0313h Timer B4 Register TB4 <Xh
0314h i . 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 ) . XXh
0327h Timer AO Register TAO XN
0328h ) . XXh
0329h Timer Al Register TAl XN
032Ah ) ) XXh
032Bh Timer A2 Register TA2 <Xh
032Ch i . XXh
032Dh Timer A3 Register TA3 <Xh
032Eh i . XXh
032Fh Timer A4 Register TA4 <Xh

X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/65C Group 4. Special Function Registers (SFRs)

Table 4.14 SFR Information (14) (1)

Address Register Symbol Reset Value
0360h | Pull-Up Control Register 0 PURO 00h
0361h |Pull-Up Control Register 1 PUR1 0000 0000b(2)

0000 0010b
0362h | Pull-Up Control Register 2 PUR2 00h
0363h | Pull-Up Control Register 3 PURS3 00h
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 |PWM1 Prescaler PWMPRE1 00h
0375h |PWM1 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 1000 0000b.
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M16C/65C Group 5. Electrical Characteristics

5. Electrical Characteristics

5.1 Electrical Characteristics (Common to 3V and 5V)
51.1 Absolute Maximum Rating

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Rated Value Unit
Veer Supply voltage Veer = AVece -0.3t06.5 \Y
Ve Supply voltage Veer = AVee -0.3t0 Ve +0.1 ()| V
AVce Analog supply voltage Veer = AVee -0.3t06.5 \Y,
VREE Analog reference voltage Veer = AVee -0.3to Ve +0.1 ()| V
V| Input voltage |RESET, CNVSS, BYTE, -0.3t0 Vg1 + 03|V

P6_0to P6_7, P7_2to P7_7,
P8_0to P8_4, P8_6, P8_7,
P9_0to P9_7, P10_0to P10_7,
P11 Oto P11_7,P14 0, P14 1
XIN
PO_0toP0O_7,P1_OtoP1_7, -0.3t0Vgep+03 M)V
P2_0toP2_7,P3_0toP3_7,
P4_0toP4_7,P5_0toP5_7,
P12_0toP12_7,P13 Oto P13_7
P7_0,P7_1,P8.5 -0.3106.5 v
Vo Output voltage |P6_0 to P6_7, P7_2 to P7_7, -0.3t0 Vg +03 M)V
P8_0to P8_4, P8_6, P8_7,
P9_0to P9_7, P10_0 to P10_7,
P11 Oto P11_7,P14 0, P14 1
XOouT
PO_0toP0O_7,P1_OtoP1_7, -0.3t0Vgep+03 M|V
P2_0toP2_7,P3_0toP3_7,
P4_0toP4_7,P5_0toP5_7,
P12_0toP12_7,P13 Oto P13_7

P7_0,P7_1,P8_5 -0.3t06.5 \Y,
Py Power consumption —40°C < T, < 85°C 300 mw
Topr Operating When the MCU is operating —-20to 85/-40t0 85 | °C
temperature | Flash program erase Program area 0 to 60
Data area —20 to 85/-40 to 85
Tstg Storage temperature —65 to 150 °C

Note:
1. Maximum value is 6.5 V.
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M16C/65C Group 5. Electrical Characteristics

Table 5.3 Recommended Operating Conditions (2/3)
Vee1r =Vee2 =2.7105.5 V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.
Standard

Symbol Parameter - Unit
Min. Typ. Max.

loLsum) |Low peak |Sum of Igy (peak) @t PO_Oto PO_7, P1_Oto P1_7, 80.0 mA
output P2_0toP2_7,P8_6,P8_7,P9_0to P9 7,

current P10_0to P10_7,P11_OtoP11_7,P14 Oto P14 1
Sum of lg| (peak) at P3_0to P3_7, P4_0to P4_7, 80.0 mA

P5_0toP5_7,P6_0toP6_7,P7_0toP7 7,
P8_0to P8 5, P12 0to P12 7, P13 Oto P13 7

loL(peak) |Low peak |PO_Oto PO_7,P1 OtoP1_7,P2 OtoP2_7, 10.0 mA
output P3_0toP3_7,P4 OtoP4_7,P5 0toP5_7,
current P6 OtoP6_7,P7 OtoP7_7,P8 0Oto P8 7,
P9_0Oto P9 _7,P10_0to P10_7,P11 Oto P11 7,
P12 OtoP12_7,P13 0toP13_7,P14 0,P14_1

loL(avg) |LOW PO _OtoPO_7,P1 OtoP1_7,P2 0toP2_7, 5.0 mA
average |P3_0toP3_7,P4 OtoP4_7,P5 0toP5 7,
output P6 OtoP6_7,P7_0OtoP7_7,P8 OtoP8 7,
current @ [P9_0to P9_7, P10_0Oto P10_7,P11_0Oto P11_7,
P12 O0toP12_7,P13 0to P13 _7,P14 0,P14 1

foxiny Main clock input Veep=2.7Vto55V 2 20 MHz
oscillation frequency

foxciny | Sub clock oscillation frequency 32.768 50 kHz

freLy PLL clock oscillation |V =2.7V1t0 55V 10 32 MHz
frequency

fecky |CPU operation clock 2 32 MHz

tsypLy) |PLL frequency Vee1 =50V 2 ms

synthesizer

o o V =30V 3 ms
stabilization wait time ccl

Note:
1. The average output current is the mean value within 100 ms.
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M16C/65C Group 5. Electrical Characteristics

5.1.6 Voltage Detector and Power Supply Circuit Electrical Characteristics

Table 5.11  Voltage Detector 0 Electrical Characteristics
The measurement condition is Ve = 2.7 10 5.5V, Tgp, = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

. Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.

Vdeto Voltage detection level Vdet0 0 () When V¢, is falling. 1.80 | 1.90 | 2.10 \Y
Voltage detection level Vdet0 2 (1) When V¢ is falling. 2.70 | 2.85 | 3.00 Y,

- Voltage detector 0 response time () When V¢, falls from 5 V 200 s

to (Vdet0_0-0.1) V K
- Voltage detector self power consumption VC25=1,Vcc1 =5.0V 1.5 pA
ta(E-A) Waiting time until voltage detector operation 100 us
starts (@)

Notes:
1. Select the voltage detection level with the VDSEL1 bit in the OFS1 address.
2. Necessary time until the voltage detector operates when setting to 1 again after setting the VC25 bit in the VCR2
register to 0.
3. Time from when passing the V4etg until when a voltage monitor O reset is generated.

Table 5.12  Voltage Detector 1 Electrical Characteristics
The measurement condition is Vecg = 2.7 10 5.5V, Tgp, = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

- Standard .
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
Viet1 Voltage detection level Vdetl 6 () When V¢ is falling. 2.80 | 3.10 | 3.40 | V
Voltage detection level Vdetl B () When V1 is falling. 3.55 | 3.85 | 4.15 \Y;
Voltage detection level Vdetl_F (1) When V¢ is falling. 415 | 445 | 475 | V
- Hysteresis width when V¢ of voltage detector 0.15 v
1isrising '
- Voltage detector 1 response time () When V¢, falls from 5V 200 s
to (Vdetl_0-0.1) V H
- Voltage detector self power consumption VC26=1,Vcc =5.0V 1.7 LA
ta(E-A) Waiting time until voltage detector operation 100 us
starts (2)
Notes:

1. Select the voltage detection level with bits VD1S0 to VD1S3 in the VD1LS register.

2. Necessary time until the voltage detector operates when setting to 1 again after setting the VC26 bit in the VCR2
register to 0.

3. Time from when passing the Vg, until when a voltage monitor 1 reset is generated.
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M16C/65C Group

5. Electrical Characteristics

Table 5.21

Electrical Characteristics (4)

Vee1=Vee2=5V

R5F3651ECNFC, R5F3651KCNFC, R5F3650KCNFA, R5F3650KCNFB, R5F3651MCNFC, R5F3650MCNFA, R5F3650MCNFB,
R5F3651NCNFC, R5F3650NCNFA, R5F3650NCNFB, R5F3651ECDFC, R5F3651KCDFC, R5F3650KCDFA, R5F3650KCDFB,
R5F3651MCDFC, R5F3650MCDFA, R5F3650MCDFB, R5F3651NCDFC, R5F3650NCDFA, R5F3650NCDFB
Vee1=Vec2=4.2105.5V,Vgg =0V at Ty, =-20°C to 85°C/-40°C to 85°C, fgc k) = 32 MHz unless otherwise specified.

Symbol

Parameter

Measuring Condition

Standard

Min.

Typ.

Max.

Unit

Rexcin

Feedback resistance
XCIN

8

MQ

lcc

Power supply current

In single-chip, mode,
the output pin are
open and other pins
are VSS

High-speed mode

f(BCLK) =32 MHz

XIN = 4 MHz (square wave), PLL multiplied by 8
125 kHz on-chip oscillator stopped

26.0

mA

fiecLk) = 32 MHz, A/D conversion

XIN = 4 MHz (square wave), PLL multiplied by 8
125 kHz on-chip oscillator stopped

27.0

mA

f(BCLK) =20 MHz

XIN = 20 MHz (square wave)
125 kHz on-chip oscillator stopped

17.0

mA

40 MHz on-chip
oscillator mode

Main clock stopped

40 MHz on-chip oscillator on,
divide-by-4 (f(BCLK) = 10 MHz)
125 kHz on-chip oscillator stopped

18.0

mA

125 kHz on-chip
oscillator mode

Main clock stopped

40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator on, no division
FMR22 =1 (slow read mode)

550.0

HA

Low-power mode

f(BCLK) =32 kHz

In low-power mode
FMR22 = FMR23 =1
on flash memory (1)

170.0

HA

f(BCLK) =32 kHz
In low-power mode
on RAM (1)

45.0

HA

Wait mode

Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator on
Peripheral clock operating

Topr = 25°C

20.5

HA

facLk) = 32 kHz (oscillation capacity High)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

11.0

pA

fcLk) = 32 kHz (oscillation capacity low)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

6.0

HA

XIN = 6 MHz

40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped
Peripheral clock f1 provision disabled except
timers (PCKSTP1A = 1)

Main clock as a timer clock source
(PCKSTP11 = 0, PCKSTP17 = 1)

A given timer operating

1.2

mA

Stop mode

Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator stopped
Peripheral clock stopped

Topr = 25°C

1.7

HA

During flash memory
program

f(BCLK) =10 MHz, PM17 = 1 (one wait)
VCCl =50V

20.0

mA

During flash memory
erase

f(BCLK) =10 MHz, PM17 = 1 (one wait)
VCCl =50V

30.0

mA

ote:
1.

This indicates the memory in which the program to be executed exists.
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M16C/65C Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Vec2 =5V
(in no wait state setting)
Read timing
I I I I
| : I I : I I |
U A G2 S L VS S
) I I
! ItxzngC(LK c)s1 | t@cLk-cs)| : : : :
"_’i ns(max.) | HOns(mm) [ | | | [
__ | | ' + | | /—;_
Csi L\ | Y | 1\ | | |
I I I I
o g | ’ | | |
| : I I : I I |
| | | | | | | |
| ! i i ! i i |
| taecLk-AD)! | th(BCLK-AD) | i ! |
ADI |<—>|25ns(max) | H Ons(min.) | | I ! |
I T / T H H T H H T
vt | X | I X I | X i i X |
BHE . , i - ! ; ; !
I td(BCLK-ALE) | th(BCLK-ALE [ anl | I I |
S e : | | |
I I
1 I
I 1 th(BCLK-RD) | I I
R, R l | : |
RD : i | /I o\ : / o\ | / |
| 1 |
! tac1(RD- DB) = l : l ! !
(0.5 x tyc -45)ns(max.) ﬂ—b: : | : : | : : |
T 1 T R o e T U G o S
DBi o kbt - —-T- —————= -——T-
i 3 et GEEE . i T
| tsu(DB-RD) ————»1e—ith(RD- DB) | | I |
' 50ns(min.) ! " lons(min) ' ' ' '
Write timing
I I J | I I I
BCLK td(BCLK-CS) | | ! U | I
I 25ns(max.) : : : : |Or(|Es;($r|1_i§-)CS): : :
le—»! | : |
N : : : : ! | 1 : : +
csi P\ I ' ! L/ : | :
1 r T T | ] I |
L feye! | ! b | | !
e » | |
I I I ! I ! . !
| I I : | I I :
I tyBCLk-AD)! : | ! th(BCLK -AD) : : |
I 25ns(max.) | | : ! ps(mln ) | | :
e I
ADi : ) : : i | X T : !
BHE ' ! ! ; L : ! ;
:ltg ((:nlagx'?LE) ' tljl(nBS((:fh:(n ?LE] 3 thwr-aD) ! | I |
e ¥l : 1 1(0.5 x toye - 10)ns(min.) I | I
ALE B | : T ' i |
1 1
: I I taeLkwr)] ! thBCLK-WR) | : | i
- | | 25ns(max.) g—.} —;Il :4— ons(min.)" | 1 | :
WR, WRL, — I ! h | I ' T
WRH ! | P 1/ : | : !
I
! : d(ecL-DB)! | : | | I
| | h_’[40ns(ma><) : " | : : :
1 I s +
Hi-Z TT 1
DBi -t - :—I————J'—{ ! ! -———t-—— :—————T—
[N N
| : | e | |
! : td(DB WR) thwr-DB)' ! : :
(0.5 x teyc-40)ns(min.) (0.5 x teyc - 20)ns(min.)
h fiBCLK)
Measuring conditions
¢ Vcc1= \ec2 =5V
¢ 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/65C Group

5. Electrical Characteristics

Switching Characteristics

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

Vee1=Vee2=5V

5.24.4 In Wait State Setting 2¢ + 3¢, 20 + 4¢, 3¢ + 49, and 4¢ + 5¢, and When
Accessing External Area
Table 5.39 Memory Expansion Mode and Microprocessor Mode (in Wait State Setting 2¢ +3¢,2 ¢
+ 4¢, 3¢ + 49, and 4¢ + 5¢, and When Accessing External Area)

Symbol Parameter I\éiizlijtriic:]r? MinS.tandarl\o/Ilax' Unit
tayecLk-ap)  |Address output delay time 25 ns
thecLk-aDp)  |Address output hold time (in relation to BCLK) 0 ns
th(RD-AD) Address output hold time (in relation to RD) 0 ns
th(WR-AD) Address output hold time (in relation to WR) (Note 2) ns
taBcLK-CS) Chip select output delay time 25 ns
th@cLk-cs)  |Chip select output hold time (in relation to BCLK) 0 ns
tawcLk-aLe)  |ALE signal output delay time 15 ns
th@cLk-aLe)  |ALE signal output hold time See -4 ns
tyscLk-rp)  |RD signal output delay time Figure 5.14 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
tyscLk-wr)  |WR signal output delay time 25 ns
theclk-wr) | WR signal output hold time 0 ns
ty@BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
t4(DB-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 4) ns
Notes:

1. Calculated according to the BCLK frequency as follows:

9
(1=05)x10°_ 4000y

feeLk)

2. Calculated according to the BCLK frequency as follows:

05x10°

10[ns]

fecLk)

3. This standard value shows the timing when the output is off,

and does not show hold time of data bus.

Hold time of data bus varies with capacitor volume and pull-up

(pull-down) resistance value.

Hold time of data bus is expressed in
t=-CR x In(l - VOLNCCZ)

by a circuit of the right figure.

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

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

4. Calculated according to the BCLK frequency as follows:

05x10°

DBi

20[ns]

Hold time is equal to or less than 0 ns when the BCLK frequency exceeds 25 MHz.

nis 3 for 2¢ + 3¢, 4 for 2¢ + 4¢, 4 for 3¢ + 4¢, and 5 for 4¢ + 5¢.

H
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M16C/65C Group 5. Electrical Characteristics

Vec1=Veee =3V
Switching Characteristics
(Vec1=Vee2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.45 In Wait State Setting 2¢ + 3¢, 2¢ + 4¢, 3¢ + 44, and 4¢ + 5¢, and When
Inserting 1 to 3 Recovery Cycles and Accessing External Area

Table 540 Memory Expansion and Microprocessor Modes (in Wait State Setting 2¢ + 3¢, 2¢ + 4¢,
3¢ + 4¢, and 4¢ + 5¢, and When Inserting 1 to 3 Recovery Cycles and Accessing
External Area)

i Standard
Symbol Parameter 'V'eas‘.lf'“g - Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 25 ns
thecLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(rD-AD) Address output hold time (in relation to RD) (Note 4) 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
td(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
thBCLK-WR) WR signal output hold time 0 ns
ty@BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
t4(B-WR) Data output delay time (in relation to WR) (Note 1) ns
th(wr-DB) Data output hold time (in relation to WR) ) (Note 5) ns
Notes:
1. Calculated according to the BCLK frequency as follows:
nx 10°
————— —40[ns] nis 3 for 2¢ + 3¢, 4 for 2¢ + 4¢, 4 for 3¢ + 4¢, and 5 for 4¢ + 5¢.
f(BCLK)
2. Calculated according to the BCLK frequency as follows:
m x 109 m is 1 when 1 recovery cycle is inserted, 2 when 2 recovery cycles are inserted, and
f— - 10[ns] 3 when 3 recovery cycles are inserted.
(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 R
t=-CR x |n(1—VOL/VCc2) .
by a circuit of the right figure. DBi
For example, when Vg = 0.2Vc,, C = 30 pF, R = 1 kQ, hold time of output Cc
low level is
t=-30pFx1 kQ x In(1 - O'2VCC2NCC2)
=6.7 ns.
4.  Calculated according to the BCLK frequency as follows:
m x 109 m is 1 when 1 recovery cycle is inserted, 2 when 2 recovery cycles are inserted, and
f +0[ns] 3 when 3 recovery cycles are inserted.
(BCLK)
5.  Calculated according to the BCLK frequency as follows:
m x 109 m is 1 when 1 recovery cycle is inserted, 2 when 2 recovery cycles are inserted, and
f —20[ns] 3 when 3 recovery cycles are inserted.
(BCLK)
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M16C/65C Group 5. Electrical Characteristics

Veer = Vee2=3V
Timing Requirements
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.3.25  Serial Interface

Table 5.55  Serial Interface

Standard .
Symbol Parameter i Max Unit
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
thic-q) TXDi hold time 0 ns
tsup-c) RXDi input setup time 100 ns
thic-D) RXDi input hold time 90 ns
fe(cK) R
¢« LW(CKH) |
CLKi
tw(cKL) o
thc-Q)
TXDi ><
td(c-Q) > tsu(p-C) th(c-D)
RXDi 4 F

Figure 5.25 Serial Interface
5.3.2.6 External Interrupt INTi Input

Table 5.56  External Interrupt INTi Input

Standard )
Symbol Parameter in Viax Unit
tw(NH) INTi input high pulse width 380 ns
tuany INTi input low pulse width 380 ns
tw(INL
INTi input
tw(INH)
< »
Figure 5.26 External Interrupt INTi Input
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M16C/65C Group 5. Electrical Characteristics

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

5.3.3 Timing Requirements (Memory Expansion Mode and Microprocessor
Mode)

Table 5.58 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
tac4(RD-DB) Data input access time (for setting with 2 ¢ + 3 ¢ or more) (Note 4) ns
tsu(DB-RD) Data input setup time 60 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:

n-0.5) x 10°
(n-05)x10 _ 60[ns] nis 2 for 2 waits setting, 3 for 3 waits setting.

fecLk)
4. Calculated according to the BCLK frequency as follows:
9
][‘Xﬁ—eoms] nis3for2o+3¢, 4for2h+4¢, 4for3¢+4¢,5ford¢+50,
(BCLK)

R0O1DS0015EJ0110 Rev.1.10 RENESAS Page 95 of 109
Jul 31, 2012



M16C/65C Group 5. Electrical Characteristics

Vec1=Vec2=3V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

RD j——————-
(Separate bus) \ / ;

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

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

tsu(RDY-BCLK) <« th(BCLK-RDY)

Measuring conditions

* Vcci=Vec2=3V

* Input timing voltage: ML = 0.6 V, 4 =24V

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

Figure 5.28 Timing Diagram
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M16C/65C Group 5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode VCCl = VCC2 =3V
(in no wait state setting)

Read timing
1 | I | | I I 1

| | 1
BCLK m

! Itg(()BC(LK-C)S : th(BCLK -cs)|
ns(max. Ons(min.)
e

1
i Y/

g
3

q
I
I
5 !
I
. | |
L teye »l [ : :
| | | 1 |
| ! ! | |
| | | | |
' | | ' '
: td(BCLK-AD)] I th(BCLK-AD)I : |
[>130ns(max) | |4_,E ons(min)) | | |
ADi ™\ T t T t t t
i X . X ! L X ! L X !
! tdsC | th(BCLK-ALE ! I I ] |
SR Y g | | | |
I
I |
| ool R | | | |
ons(max. .
I (max) i "Il II“ I : I ! i
! tac1(RD-DB) | Tl | | i | |
k0.5 xtoye- 60)ns(max)ﬂ->: 1o I | I ! !
o I I I |
Hi-z | ] I I
o o= - —— - -4
: tsu(DB-RD) H—i—»ﬂ—»ﬂh(RD DB)! : I | :
' 60ns(min.) ' lons(min.) ' '

Write timing

I
BCLK
td(BCLK-CS)

30ns(max.) th(BCLK-CS)|

10ns(min.)

2
j_

——

| PR S AN P ——

)
. |
| 1 |
| ! !
I f f
! | ! !
| \ T |
! teyc | I i :
e I I | |
| ! | I I
I ] |
| | |
! y I th(BCLK AD) ! I
| Aoy l | Ops(min) | l
ADi 1 1 : ! L | |
] f T T
BAE X | ' : .X ! ! :
S 1 R e | |
s(max - . |
Iu_.{ —» h— : : :(O.Sxtcyc-ls)nsl(min.) | : :
ALE i i | ! : | | |
! I taeeLkwr)! | i ! th(BCLK-WR) | | : |
_ 30ns(max.) —l Ons(min.) | | 1
WR, WRL, I ﬁ | l'_ ; I I !
WRH [ : : | I : : |
! | ;! 1 I 1 | |
: | | taecLk-oe)l | ! | | i
| | H_AOns(max) ! : | : | !
| [T } |
DB -t :—H'—Z———J-—{ i I p———t———— e
| | e | :
T I
! ! ! td(DB -WR) thwr-0B)' ! : ’
(0.5 x teyc-40)ns(min.) (0.5 x teyc-25)ns(min.)
tC =
ve fBCLK)

Measuring conditions

* Vec1=\ec2 =3V

¢ Input timing voltage: ML = 0.6 V, \\(H =2.4V

* Output timing voltage: \bL = 1.5V, \by =15V

Figure 5.30 Timing Diagram

R0O1DS0015EJ0110 Rev.1.10 :{ENESAS Page 99 of 109
Jul 31, 2012



M16C/65C Group

5. Electrical Characteristics

Veec1=Veeze =3V

Switching Characteristics
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.4.3 In 2 or 3 Waits Setting, and When Accessing External Area and Using
Multiplexed Bus
Table 5.61 Memory Expansion Mode and Microprocessor Mode (in 2 or 3 Waits Setting, and When
Accessing External Area and Using Multiplexed Bus) (5)
i Standard
Symbol Parameter 'V'eas‘?f'”g - Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 50 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) (Note 1) ns
th(wRr-AD) Address output hold time (in relation to WR) (Note 6) ns
ty@cLK-cs) Chip select output delay time 50 ns
thBcLk-cs) Chip select output hold time (in relation to BCLK) 0 ns
thrD-CS) Chip select output hold time (in relation to RD) (Note 1) ns
thwr-cs) Chip select output hold time (in relation to WR) (Note 1) ns
t4(BCLK-RD) RD signal output delay time 40 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4BCLK-WR) WR signal output delay time 40 ns
- - See
f WR | output hold ti
h(BCLK-WR) signal output hold time Figure 5.29 0 ns
ty@BCLK-DB) Data output delay time (in relation to BCLK) 50 ns
tyoB-WR) Data output delay time (in relation to WR) (Note 2) ns
th(wr-DB) Data output hold time (in relation to WR) (Note 7) ns
td(BCLK-ALE) ALE signal output delay time (in relation to BCLK) 25 ns
th(BCLK-ALE) ALE signal output hold time (in relation to BCLK) -4 ns
td(AD-ALE) ALE signal output delay time (in relation to Address) (Note 3) ns
th(AD-ALE) ALE signal output hold time (in relation to Address) (Note 4) ns
t4(AD-RD) RD signal output delay from the end of address 0 ns
t4(AD-WR) WR signal output delay from the end of address 0 ns
tdz(RD-AD) Address output floating start time 8 ns
Notes:
0.5 x 10°
1.  Calculated according to the BCLK frequency as follows: —————— —10[ns]
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
n-05)x10" _ 50[ns] nis 2 for 2 waits setting, 3 for 3 waits setting.
f(BCLK)
0.5 x 10°
3. Calculated according to the BCLK frequency as follows: ————— —40[ns]
(BCLK)
0.5 x 10°
4.  Calculated according to the BCLK frequency as follows: ———— — 15[ns]
(BCLK)
5. When using multiplexed bus, set fgc k) 12.5 MHz or less.
0.5 x 10°
6. Calculated according to the BCLK frequency as follows: —————— —15[ns]
(BCLK)
0.5 x 10°
7.  Calculated according to the BCLK frequency as follows: ————— —25[ns]
(BCLK)
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M16C/65C Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Vee2 = 3V
in 2 or 3 waits setting, and when accessing external area and using multiplexed bus
2 or 3 waits sett d wh t | d Itiplexed b
Read timing
I | I I | I 1 |
I I I I I I 1 I
i | i | 1 I
BeLK I W(BCLK-CS) ' ! ! ! hcLk-Cs)
th(RD-CS) |, Ons(min.)
:l ISIOnS(max) : ;'1 oy ; :E (0.5 r tcyc-(lo)ns(r%m )1 :
H—n—n
— l I I I I ol 1
CSi o\ I I I I 11 [ (I I
! td(AD -ALE) : 111(ALE -AD) : : : : : : :
((IJ 5xteyc- 40nS(mm )L (0.5 teye- 15qs(m|n ) ! ! : ! : : Lo !
. ||| [ I
o X Addfess N T == ——— = — o Cwampu - — — - { Adress
T i L1 I T
I th(RD-DB)
: h P ,ﬁ_sns(max) tac3(RD-DB)! 1su(DB-RD); 1 0ns(min.) | :
: : : : I g :{(n -0.5) ><Icyc GO}TS(maXl GOns(mlln )I : :
I | : td(AD.RD)l_.: L_ | | 1l 1 |
I WBCLK-AD)I | ons(min)| ‘I I I o ] '
I 50ns(max) | | : I : : : : 1 ﬁw(BCL_K»AD)I
. 1 1 I | 1 ! 1 1 L1 1 IOns(mln.) 1
ADi | ] 1 I I 1 I X I
BHE P » — i l m — l
(BCLK-ALE) | I thBCLK-ALE
I25ns(max) = | " ) I I I U thrp-aD) | I
le—n —»l L_4ns(m|n) . I I I I(O.S(Xtc c-lz))ns(min. I
ro | [ I I I | ye-10)n
ALE N A : | ' |
] )
I I I td(BCLK-RD)! ! ! ' th(BCLK- Rq) I
: : I 40ns(max.) i i _’i r_Ons(mln ) :
o | | —\ } |
RD ! ! L\ ! | LS ! !
Write timing
| I I
BCLK | | | I i I
fdBCLK-CS) | teye | | | i thECLK- CS)
. 1 » ¢ g ,,_.[
| ISOnS(maX) : r : r: 05xt e ]\.Ig;?ws(i%m) Ons(min.) :
— l I I I I I
CSi : \ | | | | 1 | * :
R e A
- | ! F_>Ii-30ns(mal><.) | | | I I !
ﬁ)%i - i— —{ Address : u( : Data output : : : : X Address
I T T '™ T T T e T T
| Mamoa | Lo I tos-wR) M vI— !
Do JADALE) . I {(n-0.5) x teyc-50pns(min.) l 1(0.5x toyc-25)ns(min.) !
|(045><tcyc-40ns(m|r|1.) | : | YeT) 1 VC 1
I I I I I I I 1
I ]! [ I I I : I 1
I f4(BCLK-AD)! | Lo I I I I thecLKk-AD)!
I 50ns(max.) : | : | : : : : ons(min)
ADi ] il L1 ] ] 1y L1 1
I I X 1] P I I 1 I IX 1
B E B e : et
td(BCLK-ALE)! | th@BCLK-ALE)! ! td(AD -WR) .
I anstmi I I ! 'l th(wr-AD)! !
:‘_2H5ns(max.)_’l lﬂ—‘mS(mm') :_,::‘_ Ons(min.) : : : : (0.5 X teye-15)ns(min) 1
we L0 I | | A
| | T T
I I I ! I I I th(BCLK-WR) | !
tdBCLK-WI (BCLI )
: : Ih_.:40(ns(ma>( )F|§) : _J Lgns(mln.) : :
WR, WRL, ' t — I I I ' '
VWA, | , | I I I I I I 1
WRH 1 1 1 \}\ 1 1 1 / [ 1
___ I (- ] ] I I 1
WR, WRL, : o : !
tC =
ve fBCLK)
Measuring conditions n: 2 (when 2 waits)
e \Vee1= Vec2 = 3V 3 (when 3 waits)
* Input timing voltage: ML = 0.6 V,\H =2.4V
¢ Output timing voltage: \bL = 1.5V, \by =15V

Figure 5.32 Timing Diagram
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