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M16C/65C Group 1. Overview

1.2 Specifications
The M16C/65C Group includes 128-pin and 100-pin packages. Table 1.1 to Table 1.4 list specifications.

Table 1.1 Specifications for the 128-Pin Package (1/2)

Item Function Description
M16C/60 Series core
(multiplier: 16 bit x 16 bit — 32 bit,
multiply and accumulate instruction: 16 bit x 16 bit + 32 bit — 32 bit)
CPU Central processing unit * Number of basic instructions: 91
* Minimum instruction execution time:
31.25 ns (f(BCLK) = 32 MHz, VCC1 =VCC2 =2.7t0 5.5 V)
* Operating modes: Single-chip, memory expansion, and microprocessor

See Table 1.5 “Product List (N-Version)” to Table 1.6 “Product List (D-
Version)”.

Memory ROM, RAM, data flash

* Power-on reset

Voltage detector * 3 voltage detection points (detection level of voltage detection 0 and 1
selectable)

Voltage
Detection

¢ 5 circuits: Main clock, sub clock, low-speed on-chip oscillator (125 kHz),
high-speed on-chip oscillator (40 MHz +5%), PLL frequency synthesizer

* Oscillation stop detection: Main clock oscillation stop/restart detection

Clock Clock generator function

* Frequency divider circuit: Divide ratio selectable from 1, 2, 4, 8, and 16

* Power saving features: Wait mode, stop mode

* Real-time clock

* Address space: 1 MB
* External bus interface: 0 to 8 waits inserted, 4 chip select outputs,

memory area expansion function (expandable to 4 MB), 3V and 5V
Bus memory expansion interfaces

* Bus format: Separate bus or multiplexed bus selectable, data bus width
selectable (8 or 16 bits), number of address buses selectable (12, 16, or
20)

* CMOS 1/O ports: 111 (selectable pull-up resistors)

* N-channel open drain ports: 3

External Bus
Expansion

1/0 Ports Programmable 1/O ports

* Interrupt vectors: 70
Interrupts * External interrupt inputs: 13 (NMI, INT x 8, key input x 4)
¢ Interrupt priority levels: 7

15-bit timer x 1 (with prescaler)

Watchdog Timer Automatic reset start function selectable

* 4 channels, cycle steal mode
DMA DMAC * Trigger sources: 43
* Transfer modes: 2 (single transfer, repeat transfer)
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M16C/65C Group

1. Overview

Table 1.4 Specifications for the 100-Pin Package (2/2)
ltem 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/asy.nchronous x 6 channels
Serial UART7 I2C-bus, IEBuS, special mode 2
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

25 MHz/VCC1=2.7t0 5.5V, VCC2 =2.7 Vto VCC1
32 MHz/VCC1=2.7t05.5V,VCC2=2.7 Vto VCC1

Current Consumption

Refer to the Electrical Characteristics chapter

Operating Temperature

-20°C to 85°C, -40°C to 85°C (1)

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 1.5 “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

1.4 Block Diagram
Figure 1.3 to Figure 1.4 show block diagrams.

8 8 8 8 8 8 8 8

A A A A A Y A Y
Port PO| |[Port P1| |PortP2| |PortP3| |PortP4| [Port P5| |Port P12| |Port P13

VCC2 ports
Internal peripheral functions UART or System clock generator
Timer (16 bit) clock synchronous serial 1/0 XIN-XOUT
(6 channels) XCIN-XCOUT

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

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

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

Three-phase
motor control circuit

DMAC
(4 channels)

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

Real-time clock CRC arithmetic circuit

(CRC-CCITT or CRC-16)

CEC function

PWM function (8 bit x 2)

Remote control signal Voltage detector

receiver (2 circuits) Power-on reset

Watchdog timer On-chip debugger

(15 bit)
AID converter M16C/60 Series CPU core Memory
(10-bit resolution x 26

channels) ROH | ROL ROM @

R LRI
D/A converter R2 — ©

(8-bit resolution x 2 R3 RAM

circuits) 0 | INTB |

AL | PC |
FB FLG Multiplier

VCC1 ports

|Port P14| |PortP11| [PortP10| |PortP9| |PortP8| [PortP7| | Port P6 |

S S SR N MU SR
I° P I°

I° /° /°
Notes:
1. ROM size depends on MCU type.
2. RAM size depends on MCU type.
Figure 1.3  Block Diagram for the 128-Pin Package
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M16C/65C Group 1. Overview

(See Note 3)
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PO_7/ANO_7/D7 <4—[81] [50] «— P4_4/CTS7/RTS7/CSO
PO_6/ANO_6/D6 4—»(82] VCC2 ports 149] «—» P4_5/CLK7/CST
PO_5/ANO_5/D5 <—(83] 48] «—» P4_6/PWMO/RXD7/SCL7/CS2
PO_4/ANO_4/D4 <«—»[84 |47] «— P4_7/PWM1/TXD7/SDA7/CS3
PO_3/ANO_3/D3 4—¥»(85 |46] «—» P5_0/WRL/WR
PO_2/ANO_2/D2 <4—-[86] 45| «— P5_1/WRH/BHE
PO_1/ANO_1/D1 <—¥[87] M 16C/65C G rou p [44] «—» p5_2/RD
PO_O/ANO_0/DO «—»(88| ¥ 43| 4 p5_3/BCLK
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P10_1/AN1 <—[95] (Top view) [36] «—» p6_2/RXDO/SCLO
AVSS 196/ 35| 4— p6_3/TXDO/SDAO
P10_0/ANO <«—(97] 34] «—» P6_4/CTSI/RTSI/CTSO/CLKS1
VREF —[98] 33] «—» pg_5/CLKL
AvVCC [99] VCC1 ports [32] «—» pg_6/RXD1/SCLL
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Notes:
1. N-channel open drain output.
2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions.
3. Pin names in brackets [ ] represent a single functional signal. They should not be considered as two
separate functional signals.

Figure 1.6  Pin Assignment for the 100-Pin Package
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M16C/65C Group 1. Overview

Table 1.11  Pin Names for the 100-Pin Package (2/2)

Pin No. Control I/O Pin for Peripheral Function .
FA | FB Pin Port Interrupt Timer Serial interface A/D converter, Bus Control Pin
D/A converter
51 |49 P4_3 Al19
52 |50 P4 2 Al18
53 |51 P4 1 Al7
54 |52 P4_0 Al6
55 |53 P3_7 Al5
56 |54 P3_6 Al4
57 |55 P3 5 Al13
58 |56 P3_ 4 Al2
59 |57 P3_3 All
60 |58 P3_2 A10
61 |59 P3 1 A9
62 |60 |VvCC2
63 |61 P3_0 A8, [A8/D7]
64 |62 |VSS
65 (63 P2 7 AN2_7 A7, [A7/D7], [A7/D6]
66 |64 P2_6 AN2_6 A6, [A6/D6], [A6/D5]
67 |65 P2 5 [INT7 AN2_5 A5, [A5/D5], [A5/D4]
68 |66 P2 4 [INT6 AN2_4 A4, [A4/D4], [A4/D3]
69 |67 P2_3 AN2_3 A3, [A3/D3], [A3/D2]
70 |68 P2_2 AN2_2 A2, [A2/D2], [A2/D1]
71 |69 P2 1 AN2_1 Al, [A1/D1], [A1/DO]
72 |70 P2 0 AN2_0 A0, [A0/DO], AO
73 |71 P1_7 |INT5 IDU D15
74 |72 P1 6 |[INT4 IDW D14
75 |73 P1_5 |INT3 IDV D13
76 |74 P1 4 D12
77 |75 P13 TXD6/SDA6 D11
78 |76 P12 RXD6/SCL6 D10
79 |77 P1_1 CLK®6 D9
80 |78 P10 CTS6/RTS6 D8
81 |79 PO_7 ANO_7 D7
82 |80 PO_6 ANO_6 D6
83 [81 PO 5 ANO 5 D5
84 (82 PO 4 ANO_4 D4
85 |83 PO_3 ANO_3 D3
86 |84 PO_2 ANO_2 D2
87 |85 PO_1 ANO_1 D1
88 |86 PO_O ANO_O DO
89 |[87 P10_7 |KI3 AN7
90 |88 P10_6 |[KI2 ANG
91 |89 P10 _5 [KIT AN5
92 |90 P10_4 [KIO AN4
93 |91 P10_3 AN3
94 |92 P10_2 AN2
95 |93 P10_1 AN1
96 |94 |AVSS
97 |95 P10 0 ANO
98 |96 |VREF
99 |97 |AvVCC
100 |98 P9 7 SIN4 ADTRG
R0O1DS0015EJ0110 Rev.1.10 RENESAS Page 17 of 109
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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

1. Overview

Table 1.15  Pin Functions for the 100-Pin Package (1/3)
Signal Name Pin Name I/0 |Power Supply Description
Power supply VCC1, | i Apply 2.7 t0 5.5 V to pins VCC1 and VCC2 (VCC1 > VCC2)
input VCC2, VSS and 0 V to the VSS pin.
Analod power This is the power supply for the A/D and D/A converters.
g.p 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
CNVSS CNVSS veel operat_lng in S|_ngle-ch|p mode, cor_lne(_:t tht_a 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 | vCel 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 e VCC2 Inputs or output_s data (DO to D7) while accessing an
external area with a separate bus.
D8 to D15 10 VCC2 Inputs or output; data (Dg to D15) while accessing an
external area with a 16-bit separate bus.
AO to A19 (0] VCC2 Outputs address bits A0 to A19.
AO/DO to Inputs or outputs data (DO to D7) and outputs address bits
1/0 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
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 CSO0 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
WRLWR address in an external area when WRL is driven low. Data
e ot is written to an odd address when WRH is driven low. Data
RH/BHE (0] VCC2 . =_—
D is read when RD is driven low.
*WR, BHE, and RD selected
Data is written to an external area when V 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.
HOLD | VCC2 HOLD mput 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 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 VCCL1.
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M16C/65C Group

4. Special Function Registers (SFRs)

Table 4.5 SFR Information (5) (1)

Address Register Symbol Reset Value
0180h XXh
0181h |DMAO Source Pointer SARO XXh
0182h 0Xh
0183h
0184h XXh
0185h |DMAO Destination Pointer DARO XXh
0186h 0Xh
0187h
gi:gﬂ DMAO Transfer Counter TCRO iig
018Ah
018Bh
018Ch |DMAO Control Register DMOCON 0000 0X00b
018Dh
018Eh
018Fh
0190h XXh
0191h |DMAL Source Pointer SAR1 XXh
0192h 0xh
0193h
0194h XXh
0195h |DMAL Destination Pointer DAR1 XXh
0196h 0Xh
0197h
giggg DMAL Transfer Counter TCR1 ii:
019Ah
019Bh
019Ch |DMAL Control Register DM1CON 0000 0X00b
019Dh
019Eh
019Fh
01A0h XXh
01A1lh |DMAZ2 Source Pointer SAR2 XXh
01A2h 0xh
01A3h
01A4h XXh
01A5h |DMAZ2 Destination Pointer DAR2 XXh
01A6h 0xh
01A7h
giﬁgﬁ DMAZ2 Transfer Counter TCR2 ii:
01AAh
01ABh
01ACh |DMAZ2 Control Register DM2CON 0000 0X00b
01ADh
01AEh
01AFh

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 4.16 SFR Information (16)

Address Register Symbol Reset Value
03COh . XXXX XXXXb
oacin |/VD Register 0 ADO 0000 00XXb
03C2h . XXXX XXXXb
oacan | /WD Register 1 AD1 0000 00XXb
03C4h . XXXX XXXXb
03con |/VD Register 2 AD2 0000 00XXb
03C6h . XXXX XXXXb
03C7h A/D Register 3 AD3 0000 00XXb
03C8h . XXXX XXXXb
03C9h A/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 AD6 0000 00XXb
03CEh . XXXX XXXXb
oacen | VD Register 7 ADT 0000 00XXb
03DO0h
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
03D%h
03DAh |D/Al 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
03ES9h |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/65C Group

5. Electrical Characteristics

5.2 Electrical Characteristics (Vcc1 = Vec2 =5V)
5.2.1 Electrical Characteristics
Veec1=Veeze =95V
Table 5.18  Electrical Characteristics (1) (1)
Vec1=Vee2=42105.5V, Vgg =0V at Tgp, = -20°C to 85°C/-40°C to 85°C, fgcLk) = 32 MHz unless otherwise
specified.
Symbol Parameter Measu_r_lng - Standard Unit
Condition Min. Typ. | Max.
VoH High output [P6_0to P6_7, P7_2to P7_7,P8 0to P8_4, |loy=-5mA Veer—2.0 Veer| V
voltage P8 _6,P8_7,P9 _0to P9 _7,P10_0to P10_7,
P11 Oto P11 7,P14 0,P14_1
PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7, loy = -5 mMA Veeo — 2.0 Veeo
P3 0toP3_7,P4 OtoP4_7,P5 0toP5 7,
P12_0to P12_7,P13_0to P13_7
VoH High output |P6_0to P6_7, P7_2to P7_7,P8 0to P8_4, |loy=-200pA |Vcc1—0.3 Veer| V
voltage P8 6,P8 _7,P9 0to P9 7,P10_0to P10 _7,
P11 OtoP11 7,P14 0,P14_1
PO_O0toPO_7,P1 OtoP1_7,P2 0toP2_7, |loy=-200pA |Vcco—0.3 Veer
P3 0toP3 7,P4 OtoP4_7,P5 OtoP5_7,
P12_0to P12_7, P13_0to P13_7
VoH High output voltage  XOUT HIGH POWER loy = -1 mA Veel — 2.0 Veel| V
LOW POWER lo=-05mA |Vccp—-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, |lg. =5 mMA 20| V
voltage P9 OtoP9 7, P10 Oto P10 _7,
P11 OtoP11 7,P14 0,P14_1
PO_OtoPO_7,P1 OtoP1_7,P2_0toP2_7, |[lop =5mA 2.0
P3 0toP3 _7,P4 OtoP4_7,P5 0toP5 7,
P12 O0to P12_7,P13 Oto P13_7
VoL Low output |P6_0to P6_7, P7_0to P7_7,P8 0toP8_7, |[lo. =200 pA 045 | V
voltage P9 0toP9_7,P10_0Oto P10 _7,
P11 Oto P11 7,P14 0,P14_1
PO_OtoPO_7,P1 OtoP1 7,P2 O0toP2_7, |lg_ =200 pA 0.45
P3 0toP3 7,P4 OtoP4_7,P5 0toP5 7,
P12 O0to P12_7,P13 Oto P13_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 Ve # Ve, referto 5 Voor 3 V standard depending on the voltage.
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M16C/65C Group 5. Electrical Characteristics

Vee1=Vee2=5V
Timing Requirements
(Vec1 =Veec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.2.2.3 Timer A Input

Table 5.24  Timer A Input (Counter Input in Event Counter Mode)

Standard .
Symbol Parameter . Unit

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

Table 5.25  Timer A Input (Gating Input in Timer Mode)

Standard .
Symbol Parameter . Unit

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

Table 5.26  Timer A Input (External Trigger Input in One-Shot Timer Mode)

Standard .

Symbol Parameter i Max Unit
tera) TAIIN input cycle time 200 ns
tw(TAH) TAIIN input high pulse width 100 ns
tw(TAL) TAIIN input low pulse width 100 ns

Table 5.27  Timer A Input (External Trigger Input in Pulse Width Modulation Mode and
Programmable Output Mode)

Standard .
Symbol Parameter in VoK Unit
tw(TAH) TAIIN input high pulse width 100 ns
tw(TAL) TAIIN input low pulse width 100 ns
P te(TA) |
tw(TAH)
TAIIN input \
B tw(TAL) N
teupP)
tw(uPH)
TAIOUT input \
e tw(uPL) N
Figure 5.7  Timer A Input
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5. Electrical Characteristics

Timing Requirements

Vee1=Vee2=5V

(Vec1 =Veec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.25  Serial Interface
Table 5.32  Serial Interface
Standard .
Symbol Parameter i Mo, Unit
te(ck) CLKi input cycle time 200 ns
tw(CKH) CLKi input high pulse width 100 ns
tw(ckL) CLKi input low pulse width 100 ns
tac-q) TXDi output delay time 80 ns
th(C-Q) TXDi hold time 0 ns
tsu(p-c) RXDi input setup time 70 ns
th(C-D) RXDi |npUt hold time 90 ns
fe(cK) R
¢ LW(CKH) |
CLKi
tw(CKL)
th(c-Q)
TXDi ><
ta(c- tsu(p-C
CQ u(b-C) <« > thcD)
RXDi
Figure 5.10 Serial Interface
5.2.2.6 External Interrupt INTi Input
Table 5.33  External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tw(nH) INTi input high pulse width 250 ns
twany INTi input low pulse width 250 ns
fw(INL
INTiinput
Tw(INH)
< »
Figure 5.11 External Interrupt INTi Input
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M16C/65C Group 5. Electrical Characteristics

Veec1=Vee2=5V
Timing Requirements
(Vec1 =Veec2 =5V, Vgs =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 5.34  Multi-master 12C-bus

Standard Clock Mode Fast-mode )
Symbol Parameter - - Unit
Min. Max. Min. Max.
teur 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
R 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

-
==
>
-
!

BU

tHD;STA tHD,DAT  tHIGH tsu;DAT tsu:sTA

Figure 5.12 Multi-master 12C-bus
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5. Electrical Characteristics

Read timing

Memory Expansion Mode and Microprocessor Mode
(in wait state setting2 ¢ +3 ¢, 2 ¢ +4 ¢, 3¢ +4 ¢p,and4 ¢ +5 ¢, and
when accessing external area)

Vcci= Vcc2 =5V

T T A R S
BCLK | \ / \ / \ /—\_/—\_/—\_
I I I I I I I | I I I I
: I : : : : : : : : : th(BclzLK cs)
d(BCLK-CS) -
R o N S S S T T R M )
__ I I I I I I I I I I I I
CSi I I I I I I I I I I I I
11 T T T T T T T T T T I [}
1 ' I I I I I I I I oy
| lBCLK-AD) | I I I I | I I | th(BCLK-AD)
R O W T S I SN N S =l )
ADi iy 1 | 1 1 1 1 | [ [ [ X [
= I I I I I I I I I I I I
o P R N N
WecLkay) ' I I I I I | I i} throap
15ns(max.) |, th(BCLK-ALE) | | | | | | | 11 Ih(RD-AD)
- e - -4(ns(min,)) I I i I i I i J|": ke Ons(min.)
I I I I I I I I I I I
ALE A I i I I I I | I I i) I
I t T T T T t T T T |
i) i I I I I I I I I i I
: : : : : | ld(BCLK-RD) : : : : : 1 Ih(BCLK-RD)
I I | I - l—25n§(max) I I I + e Ons(min.)
== i i I i i\ I I I I I I i
RD I I | I I |\ I I | I I I I
S H o Sovan e et B
I I | I P I I fac4RD-DB) | I i I
e e
DBi SR [ Z0 N F————t————- o === ————- t————- —- —-——r-——-
I I I I I I I I I I '
| | I | ! I I I | buoeRD) LTI th(RD-DB)
g g ' g g g g ' + 50ns(min.) T ong(min)
Write timing
. I T T e A R
N E—
I I I | I /—\_
A o
: td(BCLK-CS) : : : : : : : : : th(BCLK-CS)
- :4_25n§(max.) | | | | | | | | « ,: Ons(min.)
I I I I I I I I I I
Csi : \ ! ! ! ! ! ! ! ! ! Y
1! ! I ] ] | | I | | | |
: ta@cik-AD) | : : : : : : : : th(BCLK-AD)
) —» :4_25n$(max.) I I I I I I I I te—»! ONS(min.)
ADL i i | i i i i | i i i X i
BHE 1 1 1 1 1 1 1 1 1 1 1
Td(Bcu|< AILE) | ! | | | | | | | th(wr AIZl)) : |
- | theeicag) ! I I I I I I - Lo
15n§&m¢|39 - e -4ns(min) | | : ! ! ! | (0.5 toyc -10)ns(min.)
I I I I I I I | I I I
me N0y
. : | i ! | : | | 1o thECLCWR) |
I I | I | ldeckwr) | I adha ons(min.) I
[ [ I | —» ¢ 25ns(max.) | | [ 11 I [
- ] ] t ] t\ | | | | | ] ]
A ) VO R S S T
L
I I [ I I | ldBCLK-DB) | [ I i I I
1 1 | 1 - l40ns(max.) | | 1 1] 1 :
I I I [ I t t t t t t
DBi [ I 4o L——__a_H-Z _ | | | 1 i 1 )____1_____
I I I I I L L | L 11 L i
I 1 | 1 1, 1 1 | | 1le i) 1
I I I I | T 1 T T ™ ! I
' ' ' ' ' ' doe-wr) ' " " th(wR-DB) .
. 1 {(n-0.5) x teyc -40Ins(min.) (0.5 x teyc -20)ns(min.)
¥*~ f(BCLK)

Measuring conditions

* Vec1=\ecz =5V

¢ Input timing voltage: ML = 0.8V, (4 = 2.0V

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

n: 3 (when2 ¢ + 3 ¢)
4(when2¢+4dor3¢+44¢)
5(when4 ¢ +5 ¢)

Figure 5.18 Timing Diagram
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M16C/65C Group

5. Electrical Characteristics

5.3 Electrical Characteristics (Vcc1 = Veez =3 V)
53.1 Electrical Characteristics
VCC1=VCC2=3V
Table 5.41  Electrical Characteristics (1) (1)
Vee1=Vee2=2.7103.3V,Vgg=0Vat Ty, =-20°C to 85°C/-40°C t0 85°C, fgcLky = 32 MHz unless otherwise specified.
. " Standard .
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
VOH ngh P6 0toP6_7,P7_2to P7_7,P8 0to P8_4, IOH =-1mA VCCl -0.5 VCCl \%
output P8_6, P8 _7,P9_0to P9_7, P10_0to P10_7,
voltage P11 Oto P11 _7,P14 0,P14 1
PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7, IOH =-1mA Vcc2 -0.5 VCCZ
P3_0toP3_7,P4_0toP4_7,P5_0to P5_7,
P12 _0to P12_7,P13_0to P13_7
VoH High output voltage ~ XOUT HIGH POWER lon =-0.1 mA Vee1-0.5 Veer | V
LOW POWER IOH =-50 },lA VCCl -05 VCCl
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_0toP7_7,P8_0toP8_7,P9_0to |lg =1mA 0.5 \
voltage P9_7,P10_0toP10_7,P11_OtoP11_7,P14 0,P14_1
PO_0toPO_7,P1 _OtoP1_7,P2_0to P2_7, lo.=1mA 0.5
P3 0toP3_7,P4_0toP4_7,P5_0to P5_7,
P12 _0to P12_7,P13_0to P13_7
CEC lo.=1mA 0 0.5 \Y;
VoL Low output voltage ~ XOUT HIGH POWER lop =0.1mA 0.5 \
LOW POWER loL =50 pA 0.5
Low output voltage ~ XCOUT HIGH POWER With no load applied 0 Y
LOW POWER With no load applied 0
Vr4+-V1. |Hysteresis [HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, INTO to 0.2 1.0 \Y
INT7, NMI, ADTRG, CTS0 to CTS2, CTS5 to CTS7,
SCLO to SCL2, SCL5 to SCL7, SDAO to SDA2, SDA5S
to SDA7, CLKO to CLK7, TAOOUT to TA40UT, 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 \
H High input [PO_OtoPO_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_0toP7_7,P8_0to P8 7,
P9_0to P9_7,P10_0to P10_7, P11_0Oto P11_7,
P12 _0to P12_7,P13_0to P13_7,P14 0,P14_1
XIN, RESET, CNVSS, BYTE
- Leakage current in powered-off state CEC Veec1 =0V 1.8 | pA
m Low input |PO_OtoPO_7,P1 OtoP1 7,P2_0toP2_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 _0toP9_7,P10_0to P10_7, P11_0Oto P11_7,
P12_0to P12_7,P13_0to P13_7,P14_0,P14_1
XIN, RESET, CNVSS, BYTE
RpuLLup |Pull-up PO_OtoPO_7,P1 0toP1_7,P2_0to P2_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,
P11_0Oto P11_7,P12 0Oto P12_7,P13_0to
P13 7,P14 0,P14_1
Rexin Feedback resistance XIN 3.0 MQ
VRAM RAM retention voltage In stop mode 1.8 \Y
Note:

1. When Ve # Ve, refer to 5V or 3 V standard depending on the voltage.
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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)
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5. Electrical Characteristics

PO
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14

J/;SO pF

Figure 5.29 Ports PO to P14 Measurement Circuit
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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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M16C/65C Group Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

The information on the latest package dimensions or packaging may be obtained from “Packages” on the
Renesas Electronics website.

JEITA Package Code | RENESAS Code [  Previous Code [ MASS[Typ] |
P-LQFP128-14x20-0.50 | PLQPO128KB-A | 128P6Q-A \ 09g |
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